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In the preparation of this edition, an endeavour has 
been made to bring it thoroughly up to date, and to 
make it as concise and simple as possible. 

The manual is intended entirely for students and 
general practitioners, it does not pretend to go deeply 
into the subject, but merely to give as much informa- 
tion as is likely to be useful to those still engaged in 
‘their studies, or in general practice. 

Much has been rewritten, some additions and omis- 
sions have been made. The editing has been done 
entirely by Mr. A. W. Ormond, by whom most of the 
new matter has been written, and I have to thank 
Mr. F. Durham for most valuable assistance in seeing 
the sheets through the press. 
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MANUAL OF OPHTHALMIC PRACTICE, 


CHAPTER 1. 
OPTICAL AND GENERAL OUTLINES. 


Tue following outline of the phenomena of refraction 
has been in a great measure compiled from Ganot’s 
‘‘ Elementary Physics’’* from which the diagrams have 
also been adapted. 


TRANSMISSION OF LIGHT THROUGH TRANSPARENT 
MEDIA. 


Refraction.—Light is propagated in any given 
medium in straight lines, but on passing obliquely into 
another medium of different density these straight lines 
are refracted or bent at.an angle. All rays of light 
remain straight and divergent unless refracted. 

Refraction is the deviation which luminous rays ex- 
perience when passing obliquely from one medium to 
another, for instance from air into water; we say 
obliquely, because if the incident ray is perpendicular 
to the surface separating the two media, it is not 
deflected but continues its course in a straight line. 

* Sixteenth Edition, by A. W. Reinold. 
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The incident vay being represented by SO (fig. 1) the 
vefvacted vay is OH, the direction which light takes in 
the second medium, and of the angles SOA and HOB, 
which these rays form with the “normal’’* AB, at 
right angles to the surface which separates the two 
media, the first is the angle of incidence and the other 
the angle of refraction. According as the refracted ray 
approaches or deviates from the normal, the second 
medium is said to be more or less refringent or refract- 
ing than the first. 
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Media with parallel surfaces.— When light 
traverses a medium with parallel surfaces the emergent 
rays are parallel to the incident rays, as shown in 
figure 2 in which. SA is. the meident ray, AD the 
refracted ray, and DB the emergent ray, G and E are 
the normals to the two surfaces. But when light 
traverses media the surfaces of which are not parallel, 
the emergent ray is not parallel to the incident ray; 
upon this depends the action of prisms and lenses. 


* The line perpendicular to the surface separating the two media 
(AB in diagram). 
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Prisms.—In optics a prism is any transparent 
medium comprised between two plane surfaces inclined 
to each other. The intersection of these two surfaces is 
the edge of the prism, and their inclination is its refract- 
ing angle. | 


FIG. 2. 


Path of rays in prisms.—When the laws of 
refraction are known the path of rays in a prism is 


readily determined. Let O (fig. 3) be a luminous point, 


ABC, a section of a prism made of glass, of which A 

is the summit, BC the base, and OD an incident 

ray. This ray is refracted at D and approaches the 
B2 
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normal, because it passes into a more highly refracting 
medium (see p. 2). At K it experiences a second refrac- 
tion, but it then deviates from the normal, for it passes 
into air which is less refractive than glass (see also p. 2). 
The light is thus refracted twice in the same direction, 
and the eye which receives the emergent ray KH, sees 
the object O at O'; that is objects seen through a prism 
appeay displaced towards its edge ov summit. Prisms are 
numbered by the degree of inclination of their surfaces ; 
we speak of a prism of so many degrees. 

Lenses.—We next come to the consideration of 


Y 
D> 
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lenses. These are transparent media which from the 
curvature of their surfaces, have the power of refracting 
luminous rays which traverse them so that they either 
converge or diverge. According to their curvature, 
they are either spherical, cylindrical, elliptical or para- 
bolic. We have to consider only spherical and cylin- 
drical lenses. These are usually made of crown or flint 
glass, of which the latter is the more highly refractive ; 
spectacle lenses are frequently made of what is known 
among opticians as ‘‘ pebble” or rock crystal which is 
harder than glass and does not easily scratch. 
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Spherical lenses.—The combination of spherical 
surfaces, either with each other or with a plane surface, 
gives rise to six kinds of lenses, sections of which are 
represented in fig. 4. Four are formed by two spherical 
surfaces, and two by plane and spherical surfaces. A is 
a double convex, B is a plano-convex, C is a converging 
concavo-convex, Dis a double concave, E is a plano-concave, 
F is a diverging concavo-convex. ‘The lens C is called the 
converging meniscus, and the lens F the diverging meniscus. 

The first three, which are thicker at the centre than 
at the borders, are converging ; the others which are 
thinner in the centre are diverging. In the first group 
the double convex lens only need be considered, and in 
the second the double concave, as the properties of each 
of these lenses apply to all those of the same group. 
The spherical lenses used in ophthalmic practice are 
almost always double convex, or double concave, but 
occasionally a plano-convex, or plano-concave, or a 
meniscus may be found useful. Objects seen through 
a convex lens, when held close to the eye, appear to 
move in the opposite direction to the movement of the 
lens. With concave lenses objects appear to move in 
the same direction as the lens is moved. 

Centres of curvature and principal axis. 
In lenses whose two surfaces are spherical the centres 
for the surfaces are called centves of curvatuve and the 
straight line which passes through these two centres is 
the principal axis. 

In considering the path of rays through lenses, we 
may compare them with prisms; the convex ABC may 
be looked upon as a series of prisms having their 
summits outwards, the concave DEF as a series with 
their summits inwards. From this we see that the 
former ought to condense the rays and the latter to 
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disperse them; for we have already seen that when.a vay 
of light traverses a prism it 1s deflected towards its base 
(see ip: 3). 

Foci in double convex lenses.—The focus of a 
lens is the point where the refracted rays or their pro- 
longations meet. Double convex lenses have what are 
known as real and virtual foci. 

Real foci.— We will first consider the case in which 
the luminous rays falling on the lens are parallel to its 
principal axis (fig. 5). In this case any incident ray LB, 
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in approaching the normal of the point of incidence B 
and in diverging from the normal at the point of emer- 
gence D, is twice refracted towards the axis, which it 
cuts at the point F. As all rays parallel to the axis are 
refracted in the same manner, it can be shown that they 
all pass very nearly through the point F. This point is 
called the principal focus, and the distance FA is the 
principal focal distance or focal length of the lens. 
Conjugate foci.—We will now consider the case 
in which the luminous object is further from the lens 
than its principal focus, but so near that all incident 
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rays of light form.a divergent pencil, as shown (fig. 6). 
Thé luminous point being at L, by comparing the path 
of the diverging ray LB with that of the ray SB parallel 
to the axis, the former is found to make with the normal 
an angle, LBn, greater than the angle SBu; the angle 
of refraction is consequently greater, and after travers- 
ing the lens, the ray cuts the axis at a point / which is 
more distant than the principal focus F. As all rays 
from the point L cut the axis approximately at /, this 
point is what is called the conjugate focus of the point L. 
The term conjugate focus expresses the relation existing 
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between the two points L and /7, which is of such a 
nature that if the luminous point be removed to /, the 
focus passes to L. 

Accordingly as the object comes nearer the lens, the 
divergence of the emergent rays increases and the focus 
i becomes more distant; when the luminous point L 
coincides with the principal focus, the emergent rays on 
the other side of the lens are parallel to the axis, and 
there is no focus, or what is the same thing it is infi- 
nitely distant. 

Virtual foci.—A double convex lens has a virtual 
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focus when the luminous object L is placed between 
the lens and the principal focus as shown (fig. 7). In 
this case the incident rays LI make with the normal 
greater angles than those made by the rays FI from the 
principal focus F; hence when the former rays emerge 
they move further from the axis than the latter and 
form a diverging pencil HK GM. These rays cannot 
produce a real focus, but their prolongations in the 
opposite direction meet in some point / on the axis, and 
this point is the virtual focus of the point L. 

Foci in double concave lenses.—In double con- 


Fig. 7. 


cave lenses there are only virtual foci, whatever the dis- 
tance of the object. In fig. 8 let SI, S’K be any pencil 
of rays parallel to the axis, any ray SI, is refracted at 
the point of incidence I and approaches the normal CI. 
At the point of emergence it is again refracted, but 
diverges from the normal GC’. So that it is twice re- 
fracted in a direction which moves it from the axis CC’. 
As the same thing takes place for every other ray, 
S'KMN, it follows that the rays after traversing the lens 
form a diverging pencil GH, MN. Hence there is no 
real focus, but the prolongations of these rays in the 
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opposite direction cut one another in a point F, which 
is the principal virtual focus. 
In the case in which the rays proceed from some 
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point L on the axis, and form a diverging instead of a 
parallel pencil (fig. 9), it is found that a virtual focus is 
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formed at /, which is between the principal focus and 
the lens and which may be considered the conjugate 
focus of the point L. 
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Optical centre and secondary axis.—In every 
lens there is a point called the optical centve, which is situ- 
ated on the principal axis, and which has the property that 
any luminous ray passing through this point experiences 
no angular deviation, that is, that the emergent ray is 
parallel to the incident ray. The existence of this point 
may be demonstrated in the following manner :—Let two 
parallel radii of curvature CA and C’A’ (fig. 10) be 
drawn to the two surfaces of a double convex lens. As 
the two plane elements of the lens A and A’ are parallel 
being perpendicular to two parallel straight lines, it will 
be granted that the refracted ray KA A’K’ is propa- 
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gated in a medium with parallel faces. Hence a ray 
which reaches A at such an inclination that, after re- 
fraction it takes the direction A A’, will emerge parallel 
to its first direction (see fig. 2, p. 3); the point O, at 
which the straight line cuts the principal axis is, there- 
fore, the optical centre. Every straight line PP’ (fig. 11) 
which passes through the optical centre without passing 
through the centres of curvature is a secondary axis. 
From the property of the optical centre, every secondary 
axis represents a luminous rectilinear ray passing through 
this point, for from the slight thickness of the lenses it 
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may be assumed that rays passing through the optical 
centre are in a straight line, that is, that the small devia- 
tion which rays experience in passing through a medium 
with parallel faces may be neglected (see fig. 2, p. 3). 


AS 
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Nodal points.—lIf, however, we take into considera- 
tion this deviation, we have to notice what are known 
as ‘* Nodal pownts.” The anterior nodal point f’ (fig. 12) 
is the point upon the principal axis AA to which the 


Fig. 12. 


ray ab appears to be directed before refraction; the 
posterior nodal point k” is the point from which the 
emergent ray cd appears to proceed; the direction of the 
emergent ray is, however, parallel to that of the incident 
ray. 
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So long as the secondary axes make only small angles 
with the principal axis, all that has been said about the 
principal axis is applicable to them; that is, that rays of 
light emitted from a point P (fig. 11) on the secondary 
axis PP’, nearly coincide in the same point of this axis 
P’ and accordingly as the distance from the point P to 
the lens is greater or less than the principal focal dis- 
tance, the focus will be either conjugate or virtual. 

Formation of images in double convex 
lenses.—In lenses the image of an object is the col- 
lection of the foci of each of its points; hence the 
images furnished by lenses are real or virtual in the 
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same cases as their foci, and their construction resolves 
itself into determining a series of points. 

Real image.—Let AB (fig. 13) be placed beyond 
the principal focus. If a secondary axis Aa be drawn 
from the outside point A, any ray AC from this point 
will be twice refracted at C and D, and both times in 
the same direction, approaching the secondary axis 
which it cuts at a. From what has just been said 
(p. 7), the other rays from the point A, will coincide 
in the point a, which is accordingly the conjugate focus 
of the point A. If the secondary axis be drawn from 
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the point B, it will be seen in like manner, that the 
rays from this point coincide in the point b, and as the 
points between A and B have their foci between a and 3, 
a veal image of AB will be formed at ab, which is 
inverted and smaller than the object AB. 

Virtual image.—There is another case in which 
the object AB (fig. 14) is placed between the lens and 
its principal focus. Ifa secondary axis, Oa, be drawn 
through the point A, every ray AC after having been 
twice refracted, diverges in emerging from this axis, 
since the point A is at a less distance than the principal 


Fig. 14. 


focus ‘(see ‘fig. 7, p. 8) This ray continued in the 
opposite direction will cut the axis Oa in the point a, 
which is the virtual focus of the point A. Tracing the 
secondary axis of the point B, it will be found in the 
same manner that the virtual focus of this point is 
formed at 0. There is, therefore, an image of AB at 
ab. This is a virtual image, it is in its right position, 
and is larger than the object. 

Formation of images in double concave 
lenses.—Double concave lenses give only virtual foci, 
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whatever the distance of the object. Let AB (fig. 15) 
be an object placed in front of such a lens, If the 
secondary axis AO be drawn from the point A, all rays, 
AC, AI, from this point are twice refracted in the same 
direction, diverging from the axis AO; so that the eye 
receiving the emergent rays DE and GH, supposes 
them to proceed from the point where their continua- 
tions cut the secondary axis AO, in the point a. 

In like manner drawing a secondary axis from the 
point B, the rays from this point form a pencil of 
diverging rays, the directions of which prolonged, coin- 
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cide in the point 0, on the secondary axis BO. Hence 
the eye sees at ab a virtual image of AB which is in its 
right position, and is smaller than the object. 


CYLINDRICAL LENS. 


A cylindrical lens, convex or concave, is ground 
upon a cylindrical surface and differs from a spherical 
in having what is known as an axis, in the direction of 
which there is no curvature; so that all rays of light 
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passing through such a lens in the direction of its axis 
undergo no refraction, or at least only such as is experi- 
enced by rays passing through media with parallel sur- 
faces (see fig. 2, p. 2). All other rays passing through 
the lens are refracted; those in planes making small 
angles with the axis but little, those in planes making 
larger angles with the axis more, those in a plane at 
right angles to the axis most of all; so that we see the 
most powerful action of a cylindrical lens is in a direc- 
tion at ight angles to its axis. The direction of the 
refracted rays is either convergent or divergent accord- 
ing as the lens is convex or concave. Spherical lenses 
vefvact vays of light, passing through them equally in all 
divections- Cylindrical lenses mainly at nght angles to their 
axes. Refraction becomes less as the axis is approached, 
when the axis is reached no refraction takes place, 
whereas a sphere refracts all rays equally excepting 
those passing through its optical centre. 

We can ascertain the convex or concave curvature, 
as well as the axis of a cylindrical lens by holding 
the lens close to the eye and watching through it the 
apparent movement of objects seen through it, when 
it is moved rapidly from side to side. If convex, 
objects will appear to move in an opposite direction to 
the movements of the lens. If concave, in the same 
direction, and in one meridian no movement at all will 
be seen, since this is the axis, and no refraction takes 
place in the axis of a cylindrical lens. 

Reflection.— When rays of light strike polished 
surfaces, such as mirrors, the surface of the cornea, &c., 
some of the rays rebound and again traverse the medium 
through which they came, the angle of reflection being 
equal to the angle of incidence. This phenomenon is 
known as reflection. We estimate the degree of polish 
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of any surface by the brilliancy of the reflection pro- 
duced, and this fact is taken advantage of in all inves- 
tigations of the cornea, the anterior surface of which is 
highly polished, and when normal, yields a very brilliant 
reflection. Any impairment of this reflection denotes 
an abnormal condition of its surface. 

Polished surfaces may be plane, concave or convex. 
The mirror of an ophthalmoscope is concave, some 
instruments having in addition a plane mirror. Plane 
mirrors form virtual images only, whereas a concave 
mirror forms a real inverted image of the source of 
light if it be beyond the focal length of the mirror. 
The only part of the phenomenon of reflection we need 
consider now, is the way in which an image is formed 
by the ophthalmoscope mirror. A real inverted image 
is formed provided the object be beyond the focal length 
of the mirror which is usually 20 cm. 


Fig. 16. 


Let AB be the object, the rays from A will be formed 
at A’ and those from Bat B’. Hence an inverted image 
will be formed in front of the mirror and can be 
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received upon a screen. This image is therefore real 
and inverted. 


REFRACTION OF THE EYE. 


The eye may be compared to a photographic camera, 
consisting as it does of a dark chamber having an open- 
ing in front (the pupil), a lens through which the light 
passes, a sensitive plate (the retina) on to which the rays 
of light are focussed and an iris diaphragm which acts 
as a ‘‘stop”’ to regulate the amount of light entering the 
globe. But whereas in a camera accurate focussing of 
the picture is brought about by moving the position of 
the sensitive plate, this mechanism for focussing is not 
possible in the eye. 

The normal eye is arranged so that parallel rays of 
light are brought to a focus exactly on the retina, conse- 
quently such an eye enjoys a distant landscape without 
any effort of accommodation. 

In the eye there are three refractive surfaces; the 
front of the cornea, the front of the lens and the front of 
the vitreous; we may consider these combined dioptric 
media as one biconvex lens, at the principal focus of 
which, in the normally shaped or emmetropic eye when its 
accommodation is relaxed the retina is situated; 7.¢., the 
emmetropic eye with accommodative rest is adapted for 
parallel rays. 

How then can divergent rays be brought to a focus on 
the retina? By increasing the refractive power of the 
media. This takes place in the eye, an addition to the 
refractive power of the lens being brought about by 
an increase of its curvature and thickness. By these 
means divergent rays are accurately focussed. The 

Cc 
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eye has no power to focus converging rays of light, they 
must be rendered parallel or divergent, previous to 
entering the eye. Clinically, we find that the retina 
may be situated either in front, or behind the focus of 
the dioptric system. If it is situated in front the globe 
is too short (hypermetropia) if behind the globe is too 
long (myopia). Consequently the hypermetropic eye 
must increase the refractive power of its media to focus 
correctly, and the myope only sees objects close to him, 
the light rays from which enter the eye in a divergent 
way. Further the normal eye in order to see objects 
close to it, has to increase its refractive power (vide 
Accommodation). 

If we imagine the retina as being the source of light, 
the rays leaving a hypermetropic eye are divergent; 
those leaving an emmetropic eye, parallel, and the 
myopic, convergent. 

Not only is the posterior wall of the eye a sensitive 
plate, but it is also a reflecting surface, and if we look 
through the central hole of the mirror of an ophthal- 
‘moscope into the eye, from a distance of two or three 
feet, we see a bright red reflection. The condition of 
this reflection is of great importance when examining 
the eye, since the rays of light forming this red reflex, 
pass through the dioptric media, and are influenced in 
such a way that the refraction of the eye may be dia- 
gnosed by it alone (Retinoscopic Test). 

In a darkened room, by means of your ophthalmo- 
scope mirror, throw the light of a candle flame through 
‘a convex lens, so that you obtain on the wall an 
erect image of the flame surrounded by a deep shade. 
Now move the mirror so that it faces a little to the right 
and then to the left and notice that the image of the 
lamp on the wall has moved first to the left and then to 
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the right, viz., in the opposite direction to that taken by 
the mirror. This is exactly similar to the condition 
existing when the light from an ophthalmoscope is 
thrown into the eye, the convex lens being in that case 
the dioptric media of the eye. Consequently you have 
on the retina an erect image of the source of light which 
moves in the opposite direction to the way the mirror is 
moved, if the mirror looks up the image is lowered and 
if down the image is raised. Of course the image on the 
retina cannot be seen, since the sclerotic and choroid 
coats are opaque. The only means of ascertaining the 
condition is by looking through the central hole of the 
ophthalmoscope at the illumined pupil, and then we 
find one of two things, the red reflex on moving the 
light away from the pupil disappears either by a shadow 
which moves with, or by a shadow moving against the 
direction of the mirror. On these facts depend the 
utility of the ‘“‘ shadow test”’ or ‘‘retinoscopic test’? now 
so extensively used in estimating refractions, 

The explanation is simple. 

We are, remember, using the retina as a reflecting 
surface, consequently the retina may be considered as 
the source of light. The rays of light leaving the 
hypermetropic eye are divergent, consequently we see a 
virtual, erect, image moving in the same way as the 
image is moving on the retina, that is against the mirror. 
In the myopic eye we have rays which on leaving the 
eye are convergent, therefore they meet at the principal 
focus of the eye and cross, so the reflection then moves 
in the opposite way to the image on the retina, that is, 
with the mirror, 

Visual line and visual angle.—The former signi- 
fies an imaginary line drawn from the yellow spot to the 
centre of the object looked at; the latter is the angle 

C2 
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formed by two secondary axes drawn from what is 
known as the optical or more correctly the posterior 
nodal point of the eye (a point situated a little behind 
the crystalline lens).to the ‘extremities of the object 
looked at. The visual line does not correspond with 
the optic axis, but cuts the cornea rather below and 
internal to its centre, and forms with the optic axis, an 
angle which varies in size according to the shape of 
the eyeball. 

Conditions of normal vision.—In order that an 
object may be seen distinctly, the following optical con- 
ditions must be fulfilled. A well defined inverted 
image must be formed on the yellow spot. The image 
must have a certain size, the minimum corresponding to 
a visual angle of one minute (,, degree). 

Certain terms are applied to the eyeball in order 
to designate different parts and divide it into regions. 
Thus, a point at the summit of the cornea is known as 
the anterior pole of the eyeball, a corresponding one at 
the most remote part of the fundus between the yellow 
spot and optic disc as the posterior pole; an imaginary 
line passing through the two as the axis of the globe or 
optic axis; another imaginary line passing around the 
globe midway between the two poles is known as the 
equator, and the portion in front of the equator is 
known as the anterior hemisphere, that behind as the 
posterior hemisphere of the globe. 

We also divide the eyeball in an antero-posterior 
direction by imaginary lines, on its surface passing 
through the poles and corresponding to the axis called 
meridians ; it is obvious that any number of such lines 
may be drawn, but for practical purposes it is only 
necessary to distinguish two; a horizontal meridian 
dividing the globe into superior and inferior halves, 
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and a vertical meridian dividing it into equal lateral 
portions. The narrow zone nearest the cornea is known 
as the sclero-corneal junction or margin, and a wider 
band next it corresponding to the ciliary body inter- 
nally is called the ciliary region. The ciliary body 
extends for a distance of about 6 mm. from the corneo- 


FiaG. 17.—HORIZONTAL SECTION OF RIGHT EYE. 


A, Anterior pole. 8. Posterior pole. C. Equator. JD. Sclero-corneal 
junction. £#. Ciliary region. FB. Optic axis. GH. Visualaxis. H. Macula 
lutea. J. Centre of rotation. K. Ora serrata. LZ. Lamina cribrosa. O. Optic 
nerve. 
scleral margin. We also distinguish the ‘centre of 
rotation”’ a point situated on the optic axis about two- 
thirds of its length from the cornea. 

Trial glasses.—The trial glasses, which are now 
very generally in use, are arranged according to what 
is known as the ‘‘ metrical system.” The unit in this 


22 MANUAL OF OPHTHALMIC PRACTICE. 


system is a lens of one metre focal length; it is called a 
‘“‘diopter”” (=D). A lens of two diopters is double the 
strength of that of one diopter, and has a focal length of 
half a metre (fifty centimetres) and soon. The box of 
trial glasses contains convex and concave spherical and 
cylindrical lenses, (the sign + signifies a convex lens, 
the sign — a concave lens), a set of prisms, opaque 
discs, discs perforated by slits or small circular open- 
ings, lens holders or trial frames, and discs or slips of 
coloured glass. The box can be obtained from any 
good optician. 

The following table shows the number in diopters 
together with the focal lengths in centimetres and 
inches of the trial lenses in use. A metre is taken as 
equivalent to 40 inches. 


Focal length in Centi- 


Diopters. Sacbees: Focal length in inches. 
"25 400 160 
5 200 80 
a 133 60 

I 100 40 
‘as 80 32 
I°5 66 26°6 
1°75 7 22°8 
2 50 20 
2°25 44 18 
2°5 40 16 
2°75 36 14°5 
3 se +33 
2°5 28 a 
4 25 be) 
4°5 22 9 
5 20 3 
ee 18 73 
6 16 6°6 
7 14 er J 
8 t2 5 
9 rr 4°4 

Io 10 4 

II 9 3°6 

12 8°3 *3 
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Focal length in Centi- 


Di ce 
sopter metres. 


Focal length in inches. 


24 MANUAL OF OPHTHALMIC PRACTICE. 


CHAPTER: ii. 
EXAMINATION OF THE EYEBALL AND ITS APPENDAGES. 


THE examination of the eyeball and its appendages will 
be considered under four heads :— 

1. By the unaided eye. 

2. By lateral illumination. 

3. By the ophthalmoscope. 

(a) Direct; (b) Indirect examination. 

4. By manipulation. 

The acuteness of vision, field of vision, range of 
accommodation, colour sense, movements of the eyeball, 
and its refraction, have also to be tested. 


I. EXAMINATION BY THE UNAIDED Eye. 


Not any of our features gives so much character to 
our appearance as our eyes. If we watch the patient 
entering the room we can often learn many facts about 
him before he has told us anything of his troubles. 

An inclination of the head to one side, or an unusual 
carriage of the head suggests that in order to obviate 
diplopia, to centralise his field of vision, or to overcome 
some defect, this position of the head is maintained. 
Notice if he walks towards you as if he saw well and 
distinctly, or if he knocks against obstacles in his 
path ; also whether both eyes look at you together, and 
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are directed towards you when the patient looks at 
you? 

In order to examine the outer surface of the eyelids, 
ocular conjunctiva, cornea, anterior portion of sclerotic, 
aqueous chamber, iris, and lachrymal apparatus, it is 
necessary to place the patient before a window and 
direct him at first to close the eyes, then to open them 
widely and look by turns in different directions. The 
reflection of the window from the cornea should be 
carefully watched, as the eye is moved; if any slight 
opacity or irregularity be present the image will be lost 
or become broken or distorted in some portions. 

To examine the palpebral conjunctiva, it is necessary 
to evert the upper lid and draw the lower hd down- 
wards. Eversion of the upper ld can be accomplished 
thus:—The surgeon, standing in front of the patient, 
should direct him to look downwards and close the 
eyes; he should then place the forefinger of one hand 
upon the lid at the attached or upper border of the 
tarsal cartilage, and make gentle pressure downwards 
and backwards, so as to make the free edge of the ld 
stand away from the globe; then place his thumb be- 
neath the margin of the lid and make a slight upward 
movement, at the same time continuing the pressure 
with the finger; by this means the lid will be made to 
turn upon itself and become everted. The lid may also 
be everted by pressing a probe horizontally upon its 
outer surface and drawing its margin upwards by the 
lashes, at the same time making pressure downwards 
with the probe. 

To examine the conjunctiva covering the lower lid, 
all that is necessary is to place the finger upon its 
margin and draw it strongly downwards, when its con- 
junctival surface will become exposed. 
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NoRMAL APPEARANCES. 


The outer surface of the eyelids is covered by soft 
delicate skin, which is thrown into folds on every con- 
traction of the orbicularis muscle; their free margins 
are of considerable thickness, and accurately fit one to 
the other, so that when the lids are together the con- 
junctival sac is a closed cavity, except for the two small 
openings of the canaliculi leading to the lachrymal sac. 
From the outer edge of this free margin project the 
lashes in two or three rows, those of the upper lid being 
thicker and longer than those of the lower. The lashes 
extend along the whole outer edge of each lid, but are 
much fewer and more delicate in that portion extending 
from the tear punctum to the inner canthus. The inner 
edge of each margin is occupied by the orifices of the 
Meibomian glands, which are seen as a close set of 
yellowish points, and extending from them the glands 
themselves can be seen as a row of closely set yellowish 
lines beneath the palpebral conjunctiva. 

The ocular conjunctiva is smooth, moist, shining, and 
transparent, allowing the white sclerotic to show plainly 
through it. A few small vessels may be seen running 
from the outer and inner canthi towards the cornea. 
The caruncle and semilunar fold occupy the space im- 
mediately external to the inner canthus, the former 
appearing as a small reddish-grey projection, the latter 
as a well defined pinkish fold. The palpebral conjunc- 
tiva is also smooth, moist, shining, and transparent, and 
appears yellowish in colour, from the tarsal cartilage, to 
which it is closely and evenly united, showing through 
it. The portion of conjunctiva reflected from the lids 
to the globe (Fornix) appears somewhat thickened and 
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wrinkled, and is slightly more vascular than the ocular 
and palpebral portions. 

Certain parts of the conjunctiva require to be speci- 
ally examined ; next the thickened margin of the lid, in 
the fornix or about the caruncle are the most frequent 
situations for the lodgment of a foreign body. The 
portion covering the attached border of the tarsal carti- 
lage of the upper lid should also be noticed, as it is here 
that granular ophthalmia manifests itself most plainly. 

The cornea is smooth, shining, and perfectly trans- 
parent throughout, except in the case of old persons in 
whom a bluish-white rim (arcus senilis)* is often seen 
occupying more or less of the structure somewhat with- 
in its margin; no bloodvessels are seen on its surface or 
in its substance. The anterior portion of the sclerotic 
is pearly-white or of a pale blue tint and shining. It 
is plainly visible, through the transparent conjunctiva 
covering it; some fine vascular twigs are seen passing 
forwards from the equator to a point about 4 inch from 
the corneal margin, where they end abruptly. 

It is necessary that the bloodvessels seen upon the 
anterior surface of the eyeball should be carefully 
noticed, for although but insignificant in health, they 
become greatly enlarged, and their visible number 
enormously increased in inflammation; their position 
and size are important aids in the differential diag- 
nosis of inflammation of the eyeball. The diagram 
(fig. 18) shows the vascular system of the anterior por- 
tion of the eyeball. 

In disease three different sets of vessels become con- 
gested. 

1. The vessels supplying the conjunctiva only (pos- 
terior conjunctival vessels) (figs. 18, 19). 


* The same condition occasionally occurs in quite young people. 
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Fic. 18.—Vessels of the front of the eyeball. ¢.m. Ciliary muscle. Ch. Choroid. 
V.V. Vena vorticosa. 7. Marginal loop plexus of cornea. Ant. 

Anterior and posterior conjunctival vessels. Ant. Cil. A. and 
(Simplified and altered from Leber). 


Sel. Sclerotic. 


and Post. Conj. 
V. Anterior ciliary arteries and veins. 


(After Nettleship).* 


Fig. 19.—Conjunctival congestion (engorgement of the posterior conjunctival 
arteries and veins). (After Guthrie). 


* The figs. 18, 19, 20, 21, are taken from Nettleship, ‘‘ Student’s 
Guide to Diseases of the Eye.”’ 
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2. The anterior ciliary vessels lying im the episcleral 
tissue beneath the conjunctiva, the perforating branches 
of which are the vessels already mentioned as seen in 
health, terminating abruptly at a short distamce from 
the corneal margin (figs. 18, 20). Their mon-perforating 
branches (figs. 18, 21) lie in the episcleral tissue, and 
extend up to the corneal margin. In health they are 
invisible, but when distended they form a pink zone 
ef fine straight vessels around the cornea circumcorneal 
zone or ciliary injection. 


Fic. 20.—Congestion of the perforating branches of the anterior ciliary 
arteries. (Dalrymple). 


3. The vessels of the corneal margin esf anterior 
portion of conjunctiva (the anterior conjunctival vessels 
and their loop plexus on the corneal margin, fig. 18). 
These are branches of the anterior ciliary vessels and 
join with the post-conjunctival vessels. 

A bright red network of vessels which move with the 
conjunctiva, when it is slid over the globe, most dis- 
tinct towards the equator and least so mear the cornea, 
(fig. 19) shows congestion of the posterior conjunctival 
vessels, and indicates inflammation of the conjunctiva 
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(ophthalmia). A pink zone around the cornea, made 
up of straight vessels radiating from the cornea and 
not moving with the conjunctiva, shows congestion of 
the anterior ciliary vessels (fig. 21) and means iritis 
or corneitis. Congestion in the same zone deeply 
seated, of a lilac tint, and rather patchy, indicates 
inflammation of the ciliary body (cyclitis), A dusky 
red patch on one side of the eyeball, rather external to 
the ciliary region, means inflammation of the episcleral 
tissue (episcleritis). A superficially situated bright red 
zone of vessels around the cornea, often encroaching 
on it, shows congestion of the anterior conjunctival 


Fic. 21.—‘‘ Ciliary congestion ” (engorgement of episcleral twigs of anterior 
ciliary arteries). (After Dalrymple). 


vessels and their loop plexus (fig. 18) and indicates 
severe superficial inflammation or ulceration of the 
cornea. 

Distension of the vessels seen in health to terminate 
near the corneal margin (perforating branches of ante- 
rior ciliary arteries, figs. 18, 20, and their accompanying 
veins) with a scanty zone of dusky colour around the 
cornea as a rule indicates glaucoma. 

The aqueous chamber is filled by the aqueous 
humour, which is transparent, colourless, and of such 
quantity as to preserve the proper curvature of the 
cornea, without causing tension, or allowing of laxity, 
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and to keep it separated from the iris by a considerable 
interval. Its depth varies, and the recognition of this 
fact is sometimes difficult. If the observer has good 
binocular vision the estimation of the third dimen- 
sion should offer but little difficulty; but if not, then 
he should look at the eye from the side and notice 
whether the iris is hanging in an almost vertical plane, 
or convex forward or backward. If convex forward the 
anterior chamber is shallower, and if backwards deeper 
than normal. The patient should be looking straight 
forward and as far away as possible. 

The iris varies in colour in different individuals and 
occasionally in the two eyes of the same person; it is 
often irregularly pigmented so that parts of it in the 
same eye are lighter or darker than the remainder. Its 
surface is slightly ridged and furrowed especially in 
a radiating direction around the pupil; these points 
should be carefully noticed as loss of distinctness and 
a certain uniformity of surface, are among the earliest 
symptoms of inflammation. 

The pupil lies somewhat to the inner side of the centre 
of the iris. Its mobility, size in ordinary daylight, and 
shape have to be-noticed. The two pupils must be 
examined separately and together. The simplest and 
also the best way of examining the pupil is to direct the 
patient to look out at the window, and then alternately 
shade and uncover the eye with the hand or some 
opaque object. In health, if one eye alone is shaded, © 
its pupil will dilate considerably when shaded, and 
contract quickly on exposure to light—direct reflex 
action; during the trial, the pupil of the other eye will 
act, but to a less extent—indirect reflex action. The 
pupil also contracts when the eye is accommodated 
for its near point, 7.¢., when an object about five or six 
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inches away is looked at, and dilates again when the 
accommodation is relaxed and a distant object regarded. 
This associated action, however, is not so great as the 
reflex action; but it must be remembered when exam- 
ining the reflex action, as some patients persist in 
accommodating for the hand when the eye is shaded 
and consequently the pupil contracts nearly as much 
when the eye is covered as when it is exposed to light. 

The movements of the pupils vary in different in- 
dividuals, and become more sluggish as age advances. 
The usual size of the pupil also varies considerably ; it 
is larger in myopia, than in emmetropia and hyper- 
metropia, also in delicate anzmic persons than in the 
healthy and robust; it is smaller in old persons than in 
the young. It should be quite round in health, and of a 
perfectly black colour since not any of the light entering 
the globe returns to the eye of the observer. The pupil 
is only grey or milky in appearance when some more 
or less opaque screen, due to opacities in the lens or 
anterior portion of the vitreous, interposes at the ante- 
rior part of the eye, and so causes some reflection to 
take place. 

The direct reflex action of the pupils is lost in blind 
eyes, if, however, one eye sees well, the indirect reflex 
action is present in the other eye, even if quite blind, 
provided the nerve supply of the iris is healthy. The 
pupil will not act in cases of recent iritis or of exten- 
sive old iritic adhesions, in cases where the structure 
of the iris has become much altered by disease, and in 
cases of paralysis of its nerves. In cases of locomotor 
ataxy and some other spinal affections with no failure of 
sight, the reflex action of the pupils is lost, though they 
act well during accommodation—associated action; this 
condition is often described as the ‘“ Argyll Robertson 
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pupil.” The action of the iris is destroyed or greatly 
restricted by mydriatics and myotics. 

The examination of the lachrymal apparatus gives 
chiefly negative results; the position of the tear puncta 
closely in contact with the ocular conjunctiva must be 
noticed, pressure with the finger over the lachrymal sac 
causes no escape of fluid through the puncta, neither can 
the lachrymal gland be felt or seen in a normal condi- 
tion of the parts. 


Il. EXAMINATION BY LATERAL OR FocaL ILLUMINATION. 


All the parts mentioned above are more plainly seen 
by lateral illumination than by the unaided eye; minute 
foreign bodies, slight opacities of the cornea, &c., which 
might be overlooked in the previous examination are 
discovered, and in addition the whole of the lens and the 
anterior portion of the vitreous can more satisfactorily 
be looked into. 

The examination should be conducted as follows :— 
The patient should be seated in a dark room (the 
pupil previously dilated with atropine or homatropine if 
necessary) and a lamp placed at about two feet distance 
on the left, and rather in front of his face. The surgeon 
standing nearly in front, or rather to the patient’s 
right side, and facing him, should then take in his 
right hand a biconvex lens of about two and a half 
inches focal length,** and with it concentrate the light 
from the lamp on the surface of the cornea; with a little 
manceuvring he will find that he can throw the light 
through the pupil to a considerable depth into the eye, 

* A lens of two and a half inches focal length is about equal to one 
of fifteen diopters in the metrical system. 

D 
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as shown by the continuous and broken lines in the 
diagram fig. 22. The lens should be held at right angles 
to the direction of the light rays coming from the source 
of light, and a little further from the cornea than its 
focal length. The patient should be told to look in 
various directions, so that all parts of the anterior 
portion of the eye may be examined. 

Lateral illumination gives chiefly negative results. 
The lens in health is perfectly transparent, and in youth 
is nearly colourless, but some bluish lines showing its 
division into different segments can be recognised by 
careful examination. As age advances, these lines 
become more marked, and the whole lens appears of a 


Fig. 22.—Lateral illumination. 


bluish-grey colour, though its transparency is still unaf- 
fected. 

Beyond the lens all appears dark, but any hezmor- 
rhage occupying the anterior part of the vitreous, or a 
tumour coming forwards from the deeper parts of the 
fundus and extending to the back of the lens, or grow- 
ing from the ciliary region would be discovered. 

It should be noticed in the examination by lateral 
illumination that opacities of the cornea, &c., always 
appear with greatest distinctness on the side which is 
furthest from the light. A second lens may also be 
used to magnify the parts illuminated by means of the 
first. 
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II]. EXAMINATION BY THE OPHTHALMOSCOPE. 


Description of the instrument.—The ophthal- 
moscope consists essentially of a mirror of silvered glass 
or polished metal, having a central opening, with certain 
accessory portions in the shape of convex lenses of 
different foci, used as objective lenses. The ophthal- 
moscope since its introduction has undergone innumer- 
able modifications, both in principle and detail; the 
number of different instruments being nearly, or quite, 
as great as that of ophthalmic surgeons. 

The most convenient form of ophthalmoscope is 
Morton’s modification of Couper’s instrument (vide 
fig. 23). This has two concave mirrors, a large one 
for indirect examination, and a small one set obliquely 
for direct examination. The advantage of the oblique 
mirror is, that the observer can hold the instrument 
perfectly straight and has not to tilt the mirror in 
order to direct the light on to the pupillary area, and 
he obtains a much brighter and more concentrated 
light. The two mirrors are set in a frame which re- 
volves around a pivot at its centre. In the case form- 
ing the body of the instrument is an endless chain 
of small rings, into, which are fitted lenses of strengths 
ranging from +°*5 to +12 and from —*5 to —20. 

The chain is moved around by means of a toothed 
wheel worked by the index finger of the observer and 
this simple arrangement augmented by another disc 
placed at the top of the instrument gives a range of 
lenses from +°'5 to +32 and from —*5 to —50. Another 
advantage of this instrument is its length, the handle 
being sufficiently long and far from the sight hole to 

D2 
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allow the hand holding the instrument to remain below 
the patient’s chin when using the direct method, and the 
mechanism for moving the correcting lens is also below 
the level of the nose, consequently the lenses can be 
moved without removing the gaze from the fundus. 

A less expensive and smaller instrument is made, the 
endless chain being replaced by a circular disc in which 
lenses are set. This instrument has also an oblique 
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mirror and is suitable for any ordinary medical ophthal- 
moscopic examination (vide fig. 24). 

Method of using the ophthalmoscope.— There 
are two methods of using this instrument. The first, 
which requires more practice, with the ophthalmoscope 
alone, without the aid of a biconvex object lens, is 
called the direct method of examination, or examination 
of the evect image. 
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The second, which is easier, is called the indirect 
method, or examination of the inverted image ; in it both 
the ophthalmoscope and a biconvex lens are used. 

Direct ophthalmoscopic examination.— In 
this method a virtual erect image situated behind the 
eye is seen. The examination is conducted in the 
following manner :— 

The patient being seated in a dark room, a gas, or 


FIG. 24. 


electric light should be placed at the side corresponding 
to the examined eye, on a level with it, but so situated 
as to leave the cornea in shade; he should then be 
directed to look forwards and a little upwards, at some 
distant object, and to keep the eyes as steady as pos- 
sible. 

Supposing the right eye to be examined, the light 
should be placed at the patient’s right side; the ob- 
server, standing in front, a distance of eighteen inches 
or two feet separating his eye from that under exam- 
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ination, should take the ophthalmoscope in his right hand, 
look through the sight hole with the right eye, and reflect 
the light from the lamp through the pupil of the patient’s 
right eye by means of the oblique mirror. If the exam- 
ination be conducted properly, the pupil will appear of a 
bright red colour. The observer should then look for 
the optic disc, which is situated rather to the inner 
side of the axis of the eyeball, and which he will recog- 


Fic. 25.—A, position of observer’s eye; B, observed eye; S, the mirror; L, 
the light. The thick continuous lines show the course of rays from the light 
to the mirror and reflected from it, forming a slightly divergent pencil, which 
would after refraction be focussed at X, and consequently illuminates the 
fundus with diffuse light. a 8 is the illuminated portion of the fundus (ob- 

ject); the continuous lines « E and & F are the secondary axes drawn to the 
extremities of the object « B, and two returning rays @ C, 6 D, which after 
refraction diverge from their respective secondary axes; but their continua- 
tions in the opposite direction meet the secondary axes as shown by the broken 
lines, in the points «' 6’, which are the virtual foci of the points g B, and 
between which the magnified, erect, virtual, image of « % is formed and seen 
by the eye placed at A. 

The foregoing explanation is correct only when the illuminated portion of 
the fundus (object) lies somewhat within the principal focus of the ‘‘ dioptric 
system,” in other words when the eye is hypermetropic. 

If the object be situated exactly at the principal focus of the dioptric system 
the rays represented by the lines, 2 C, and £ D, will, after emerging from the 
eye, be parallel to the respective secondary axes, a E and £ F, and if pro- 
longed in the opposite direction will continue parallel to and nowhere meet the 
same axes. 

Theoretically, therefore, no image of the object 2 6 is formed; or what 
comes to the same thing it is formed at ‘‘infinity’’; nevertheless a distinct, 
virtual, erect and highly magnified image of # ® can be easily seen, provided 
the observed eye be approached within two inches. 


EXAMINATION OF THE EYEBALL. 39 


nize from the alteration in colour of the pupil, which 
will turn from red to white, or pinkish white. Having 
obtained the peculiar reflection of the optic disc, the 
observer (taking care to relax his own accommodation) 
should approach the eye until an interval of only two 
inches separates his cornea from that of the examined 
eye. Some difficulty will be experienced in keeping the 
eye illuminated, increasing as the distance between the 
observed and the observer becomes less; this, however, 
will be overcome by practice. When the observed eye 
has been approached to within a distance of two to 
three inches (supposing both the examining and exam- 
ined eye to be emmetropic), a distinct erect and greatly 
magnified image of the parts occupying the fundus of 
the latter will be obtained; most observers, however, 
find the image sharpened in outline and detail by 
using a weak concave lens behind the sight hole of the 
ophthalmoscope. Should either the observer or patient 
be myopic, it will be necessary, in order to examine 
the erect image, to place behind the sight hole of the 
ophthalmoscope a concave lens, which neutralises the 
existing ametropia, because if the patient be myopic 
the returning rays are convergent and cannot be 
focussed on the retina of an observer whose eyes are 
emmetropic until rendered parallel, or of one who is 
myopic, whether the patient be myopic or not, until 
rendered sufficiently divergent. 

The examination of the erect image, although re- 
quiring considerably more practice than that of the 
inverted, should never be neglected, as it gives much 
more satisfactory evidence of minute changes in the 
fundus oculi, all the parts being seen highly magnified 
(about 143 times). It gives, however, a less extensive 
field of vision, on account of the size of the objects, 
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which only allows small portions of them to be seen 
through the pupil at one time. 

The optic disc, retinal vessels, and other parts occupy- 
ing the fundus, should be examined by looking in different 
directions through the pupil; the observed eye being 
kept steadily fixed during the examination upon some 
distant and suitably situated object. 

The right eye having been examined, the lamp should 
be placed on the patient’s left side, and the manceuvre 
repeated; the observer using the left hand and left eye, 
instead of the right hand and right eye. 


Fic. 26.—From Carter’s translation of ‘‘ Zander on the Ophthalmoscope”’ ; 
A, observer’s, B, observed eye; F, the light; 8S, the mirror; L, the biconvex 
lens; «a £, some portion of the retina, or the disc; @' B', its inverted aerial 
image formed between the mirror and biconvex lens. 


The condition of refraction of the eye can be diag- 
nosed by the direct method of examination. (See p. 69). 

Indirect ophthalmoscopic examination.—In 
this method of examination a ‘real’ inverted (see 
fig. 13, p. 12) aerial image of the fundus oculi is formed 
by the interposition of a biconvex lens between the 
observer and the observed eye. 

The position of the patient and observer should be 
the same as for the direct examination; the same lamp 
also can be used, but should be placed rather further 
back and may be kept on the same side during the 
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examination of either eye. The patient should look at 
some distant object so situated that the axis of the 
observed eye is turned somewhat inwards; this brings 
the optic disc (which lies somewhat to the inner side of 
the optic axis) opposite the ophthalmoscope, when its 
peculiar bright reflection will be at once observed. The 
ophthalmoscope should be held in the same manner 
and the light reflected through the pupil as detailed 
above, but the large mirror, not the small one is used 
for this method, the red reflection having been ob- 
tained, the observer must not approach the eye, nearer 
than about 24 to 30 inches. 

The biconvex lens should then be held in front of the 
observed eye at a distance about equal to its own focal 
length from the cornea, and steadied by the observer 
resting his ring and little fingers on the patient’s brow 
(vide fig. 26). By this means an inverted image of the 
optic disc and vessels of the retina is immediately seen, 
which, although apparently within the eye, is in reality 
formed in the air between the observer and the biconvex 
lens, and (in emmetropia) at a distance from the latter 
corresponding to its focal length. 

If the image of the disc appear indistinct, the observer 
may be sure that his own eye is not accommodated for 
the distance at which the image is situated, which is, in 
reality, shorter by some inches than it appears to be. 
Should this be the case, the observer must increase the 
tension of his accommodation, or withdraw somewhat 
further from the observed eye. 

A better method, however, than either of the fore- 
going, is to employ habitually, behind the sight hole of 
the ophthalmoscope, a convex ocular lens of about ten 
or twelve inches* focal length. Ifthis is done, a clear 


* Four or three diopters. 
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and well defined image will always be obtained without 
tension of accommodation, provided precautions are 
taken that the distance between the observer’s eye and 
the image is not greater than the focal length of the convex 
ocular lens. 

The disc and parts immediately surrounding having 
been examined, the patient should be directed to look 
straight forward, so as to bring the region of the yellow 
spot opposite the ophthalmoscope; this having been 
carefully examined, the eye should be turned upwards, 
downwards, to the right and left, so that all parts of the 
fundus may be examined in turn. 

In the indirect method of examination the observer 
should use his right eye, and hold the ophthalmoscope 
in his right hand and the biconvex lens in his left in 
examination of the right eye, and vice versd in examina- 
tion of the left. 


DIFFICULTIES OF OPHTHALMOSCOPIC EXAMINATION. 


The use of the ophthalmoscope is not so easily learned 
as might at first appear probable, proficiency is only ar- 
rived at by long and patient practice, and the beginner 
will be frequently much disheartened at his want of suc- 
cess. Some of the difficulties are only to be overcome 
by practice, others are easily remedied. Reflections of 
the mirror from the two surfaces of the object lens often 
prove very troublesome; the inconvenience arising from 
this source is obviated by holding the lens somewhat 
obliquely, when the two images will recede from each 
other and leave a clear space between them. Reflection 
from the surface of the cornea may be troublesome, but 
can usually be overcome by a little manceuvring. Con- 
traction of the pupil is also a frequent obstacle to 
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the beginner, but can be removed by dilatation with 
atropine; for this purpose a solution of one grain to 
one ounce of water should be dropped into the eye 
about half an hour before the examination is made; or 
the patient may be ordered to use a solution of one- 
eighth grain to one ounce of water two or three times on 
the day preceding it. A solution of hydrobromate of 
homatropine may be used for the same purpose, its 
effects pass off sooner than those of atropine. When 
experience has been gained, however, mydriatics can be 
dispensed with, except in some few cases, or in those 
where it is necessary to make a very complete examina- 
tion by lateral illumination. 

If the patient looks at a distant object the accommo- 
dation is relaxed, and sufficient increase in the pupillary 
area will generally take place.* 

Every ophthalmoscopic examination should be con- 
ducted on a certain definite system. 

First, examine the condition of the refractive media 
by lateral illumination. 

Next, the red reflex, the condition of refraction of the 
eye, and the state of the vitreous chamber should be 
ascertained by the direct method of examination. (See 
Pp. 37): 

Thirdly, a general survey of the fundus oculi should 
be made by the indirect method. 

Fourthly, any abnormalities which have been dis- 
covered by the indirect examination should be fully 
and carefully studied in detail by the direct method. 

If this systematic plan of examination be carefully 


* It is a common practice to direct the patient to look at the little 
finger of the hand with which the observer holds the ophthalmoscope. 
This is a mistake as the patient immediately accommodates for the 
finger and his pupil contracts. 
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carried out few mistakes will be made, and no abnor- 
mality of importance is likely to be overlooked. 

The red reflex is due to the reflection of the light 
from the capillary layer of the choroid. Its brilliancy 
depends on the transparency of the media in front of 
the vascular layer and also on the refraction of the eye. 
Opacities in the cornea, lens, vitreous humour, &c., will 
interfere with, or even extinguish it altogether and high 
errors of refraction also diminish its brilliancy. To 
examine its condition, the large concave mirror of the 
ophthalmoscope should be used, the observer should 
stand at a distance of about two feet from the patient, 
and looking through the sight hole of the ophthalmo- 
scope direct the light from the lamp placed above and 
behind the patient’s head, on to the pupillary area. If 
the media are clear and the refraction about emme- 
tropic, the reflex should be of a bright red colour, but 
opacities of the media will either make it a dull red, or 
the opacities themselves appear as black marks in the 
illumined area. The patient should be directed to look 
up, down, to the right, to the left, and the brilliancy of 
one part with another should be compared. Very valu- 
able information can be obtained from this procedure, 
the position and extent of the defect being observed 
before passing to the much more difficult task of focus- 
sing the fundus. 

The position of any opacity with regard to the plane 
of the iris can be recognized by a very simple method 
also. Move your position to the right, left, up and 
down, and notice whether the opacity moves in the 
same or in an opposite direction. If the opacity moves 
with the observer then the opacity is behind the plane 
of the iris, but if against then the opacity is in front. 
Should the opacity be on the same plane as the iris no 
movement will be apparent. 
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We are dealing here with the phenomenon known as 
‘* Parallax,” an apparent displacement of an object due 
to a change in the observer’s position. We view the 
apparent movement of the opacity in relation to the 
plane of the iris. If we imagine three opacities, on the 
cornea, anterior and posterior surfaces of the lens (vide 
fig. 27), and all three on the median axis, then an ob- 


Fig. 27.—Diagram to illustrate the apparent movement of opacities situated 
in front, behind, and on the same plane as the iris. 

The observer moving from X to Z an opacity at B, will appear to move in the 
opposite direction, an opacity at A will appear to move in the same direction, 
and one at C will have no apparent movement at all. 


server at X will see the corneal opacity projected against 
the upper part of the iris, and on moving to Z the object 
will appear to travel downwards, being projected against 
the lower part of the iris. On the other hand the opacity 
on the posterior surface of the lens will appear to move 
with the observer and that on the anterior surface, being 


on the same plane as the iris will not appear to move at 
all. 


NorRMAL APPEARANCE OF PARTS SEEN BY THE 
OPHTHALMOSCOPE. 


The refractive media (cornea, aqueous humour, lens, 
and vitreous), as stated under Lateral Illumination, are 
perfectly transparent. 
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The retina is either quite transparent and colourless, 
or in dark eyes may appear as a faintly grey cloud, 
covering the choroid; its position is marked by that 
of its blood vessels. The bright red reflection pre- 
viously mentioned is due to the blood in the choroid. 
In addition to the causes already mentioned the depth 
in colour of the reflection varies with the amount of 


Ly 
. WSS 


Oe LS 


Fia. 28.—A. Anterior chamber. . Vitreouschamber. C. Lens. D, Cornea. 
E. Tris. F. Ciliary processes. G.Choroid. H.Sclerotic. JZ. Retina. K. Optic 
nerve sheath. JZ. Opticnerve. M. Hyaloid membrane. WN. Optic disc. 


pigmentation of this vascular tunic—in blue or grey 
eyes it is light red, in dark ones of a much deeper tint, 
and in the negro appears to be dusky blue or slate 
colour. ‘The parts of the fundus oculi requiring special 
attention are the optic disc and parts immediately 
surrounding it, and the region of the yellow spot. 

The disc appears at first sight to be of an uniform 
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pale pink colour, but on closer examination different 
portions are found to present different shades. 

Its centre is pale, or even white; around this is a 
zone of pink, bounded by a border of lighter colour, 
sometimes partly edged by pigment. The pale appear 
ance of the central portion of the disc is caused by 
the connective tissue which surrounds the blood vessels 
in this situation. The succeeding pink zone consists 
entirely of nerve fibres and delicate capillaries. The 
outer pale border edged by pigment is formed by the 
margins of the sclerotic and choroidal rings, which 
do not accurately cover each other, the choroidal ring 
being somewhat greater in diameter than the sclerotic 
opening, the margin of which, being left uncovered by 
pigment, shines through the transparent nerve fibres, 
whilst the retinal pigment may not reach to the limits 
of the choroidal ring, and this then shows as a pigmented 
area around usually only one part of the scleral ring 
(vide fig. 36, A and B). 

Both the white central portion and the scleral ring are 
in some cases so distinctly marked, that the appearance 
produced might be taken by an inexperienced observer 
as evidence of disease, but both conditions are perfectly 
consistent with health. From the pale central portion 
of the disc proceed the retinal blood vessels; these 
appear upon its surface usually at the same point, but 
may emerge separately or in groups of two or three, 
or a branch may appear coming from beneath the 
choroid at the margin of the disc. 

As a rule about eight vessels are seen, upon or close 
to the disc, four of these being arteries, with a cor- 
responding number of veins; two of each pass upwards, 
and a like number downwards, to be distributed over 
the retina. Their names sufficiently indicate their 
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distribution. Superior and inferior temporal artery and 
veins ; and superior and inferior nasal artery and vein. 
The lateral branches are comparatively insignificant, 
and are given off from the principal trunks, either upon 
the nerve surface or in the retina near its margin. 


Fig. 29.—ans, Art. nas. sup.; ani, Art. nas. inf.; ats, ati, A. temp. sup. and 
inf.; vns, vni, Ven. nas, sup. and inf.; vts, vti, Ven. temp. sup. and inf.; ame, 
ome, Art. and ven. median; am, vm, Art. and ven. macularis. (Grefe and 
Seemisch). 


The veins are distinguished from the arteries by being 
of greater calibre, the proportion being about three to 
two. There is also a difference in colour between the 
two, the veins being the darker; the arteries are marked 
by a double contour, and their central portion is much 
lighter than their borders. 
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Occasionally a dark spot is noticed in one of the 
vessels at its origin or termination in the disc. This 
might be taken for a clot, but the appearance is caused 
by a peculiar arrangement of the vessel, which at this 
point is seen, as it were, on end and foreshortened. 

Spontaneous pulsation of some of the retinal veins 
may also be observed; the occurrence of venous pulsa- 
tion is, however, perfectly consistent with health, and 
has no pathological import. 

In any eye, pulsation, both arterial and venous, can 
be produced by pressure upon the globe, but should it 
occur spontaneously in the arteries, it shows increase of 
tension, and has the gravest significance (see Glau- 
coma). Arterial pulsation may, however, occur spon- 
taneously in cases of aortic regurgitation, but so far as 
the eye is concerned need cause no anxiety. 


ANOMALIES OF Optic Disc, &c., CONSISTENT WITH 
HEALTH. 


Certain phenomena are not unfrequently observed 
with the ophthalmoscope, which, although contrary to 
the condition usually met with, are perfectly consistent 
with a healthy state of the parts. 

The appearances caused by the connective tissue sur- 
rounding the central vessels, the occurrence of pulsa- 
tion, unusual distribution, and existence of dark spots 
together with abnormal distinctness of the sclerotic 
ring, have been already mentioned. 

Other anomalies are :— 

1. Wariations in depth of colour of the disc. 
—Due regard must be had to the colour of the sur- 
rounding fundus in forming an opinion as to whether 

E 
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the tint in any particular case is so much deepened or 
lessened as to constitute a diseased condition, 

In light eyes the disc appears much redder than in 
dark, the apparent difference being due more to con- 
trast with the surrounding parts than to actual change 
in colour. 

Slight deviations are only to be determined by careful 
examination and long experience. 

2. Excavation of the optic disc.—Not unfre- 
quently a sloping or even abrupt depression is met with 
occupying the centre of the disc, but usually extending 
somewhat further towards the yellow spot than in other 
directions. The whole nerve surface, however, is never 
included in the cup; the vessels do not bend under its 
edge, their calibre is not altered, neither is spontaneous 
arterial pulsation observed, as may be the case in the 
excavation of glaucoma (see Glaucoma). 

3. Persistence of the hyaloid artery.—Occa- 
sionally a small whitish cord may be seen extending 
from the centre of the disc to the back of the lens; 
itis the remains of a vessel which, during feetal life, 
nourished the latter structure. 

4. Shot silk appearance.—A peculiar glistening 
watery appearance of the retina, most marked along 
the borders of the larger blood vessels, designated 
‘‘shot silk appearance,’ which describes it perfectly, 
occurs sometimes, most frequently in children. <A very 
similar appearance may be caused by the patient’s hair 
intervening between the mirror and the lamp and caus- 
ing the light to be reflected in an irregular manner. 

5. Senile changes.—As age advances, the refrac- 
tive media become less transparent, the retina grows 
somewhat hazy and the disc appears whiter than in 
youth. 
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6. An appearance of white whisp-like 
patches, “opaque nerve fibres,’ extending from 
some part of the margin of the disc over the surround- 
ing fundus. These patches have irregular jagged 
borders, and are often of considerable size; the retinal 
vessels pass through and are obscured by them, and 
occasionally white threads are continued for some 
distance along the sides of the vessels. 

The patches are caused by the opaque nerve sheaths 
which should end at the lamina cribrosa, being continued 
beyond this point into the transparent retina; they are 
congenital, and do not interfere with vision, although 
the ‘‘ blind spot” may be found enlarged. 

7. The choroidal vessels are at times (especially 
in light eyes) very plainly visible, appearing as an 
irregular network of pale pink bands, which anasto- 
mose, and are broader and flatter in appearance than 
the retinal ones and have no central light streak. 

The region of the yellow spot presents in 
health no very marked ophthalmoscopic signs, but 
requires special notice, as it is frequently the seat of 
pathological lesions. In the normal condition it is 
marked by the absence of blood vessels, which appear 
to avoid this part of the retina passing above and 
below it; some deepening in colour, and occasionally 
an indistinct, dark, transversely oval figure, in some 
cases having a bright centre, or surrounded by a shin- 
ing, but rather ill defined ring, can be detected. 


IV. EXAMINATION BY MANIPULATION. 


The method of examination, by manipulation, consists 
in ascertaining the tension of the globe by digital pres- 
Ea 
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sure. Many students find a difficulty in this manipula- 
tion, but careful attention to details will remove many 
fallacies in the way of arriving at a correct opinion 
as to the tension of the eye. The globe, although 
situated in the bony orbit, by no means fills it, and is 
surrounded in its major part by soft yielding tissues, 
consequently we must take care that we are not pal- 
pating the orbital contents instead of the globe. 
The sclerotic coat varies in thickness, being thickest 
at the posterior part close to the optic nerve and 
thinnest at its equator, and also the cornea is harder 
and more resisting than the sclerotic. Another difh- 
culty is, that we have to feel the tension of the globe 
through the eyelid, and consequently any swelling or 
cedema of the lid will render a correct estimation more 
difficult. Direct the patient, with his head a little 
thrown back, to look down at his hand placed in front 
of him on a level with his watch chain. The equator 
of the globe can then be reached by the finger tips. 
The upper lid being smooth and not screwed up, place 
the tip of one index finger on the globe, and steady it 
against the floor of the orbit and with the tip of the 
other index finger gently fluctuate. The pressure should 
be made in a direction downwards and backwards so 
as to compress the globe against the floor of the orbit. 
If fluctuation is easily obtained the tension is sub- 
normal, if not obtained, or obtained with difficulty, the 
eye is hard. Always compare the two eyes, any varia- 
tion of tension is pathological. 

In health the eyeball is firm, tense, and semifluctu- 
ating; in disease the tension may deviate in the direc- 
tion of increase or decrease. The degree of tension 
may be expressed as follows:—If normal as Tn, if 
above par as T+1, T+2, T+3, according to the 
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amount of increase; if below par as T—1, T—2, T—3. 
If a doubt exist as T+? or T —? according as the doubt 
is on the side of increase or decrease. 


ACUTENESS OF VISION (V). 


Visual acuity or keenness varies in different races 
and is affected by occupation, age, &c. Savages and 
races accustomed to gazing at very distant objects 
develop keener distant vision than those confined to 
rooms by sedentary habits. The acuteness of vision is 
considerably modified by age, being above the standard 
in youth and often much below it in old age. The 
failure in the latter is due to natural senile changes, as 
loss of transparency of the media or degenerative 
changes in the nervous structures concerned in vision. 
Such changes can hardly be looked upon as morbid, 
and we should expect to find them in old people. 

When we speak of the acuteness of vision we refer to 
the perceptive and conductive power of the nervous 
structures concerned in sight. The optical conditions 
necessary for normal vision have been given above. 

In order to ascertain the acuteness of vision, we use 
“‘test types,” which are letters made of certain definite 
proportions, and which can be recognised by a standard 
eye at certain distances. 

The test types of Dr. Snellen are those most gener- 
ally used. It has been estimated that the smallest 
object that can be seen, subtends an angle of one 
minute on the retina. If smaller than this, it is not 
seen. Snellen of Utrecht arranged a series of letters, 
the component strokes of each being one-fifth the 
thickness of the whole letter. At varying distances 
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according to their size, these letters subtend an angle 
of five minutes, therefore each part of a letter sub- 
tends an angle of one. The top letter marked 60, if 
viewed from a distance of 60 metres, subtends an angle 
of five minutes, and each of its component lines an 
angle of one minute. So also, the letters of the last 
line marked 6, at a distance of 6 metres subtend an 
angle of five minutes. Consequently the big letter at 
the top of the list would appear the same size to an 
observer at 60 metres away as the letters of the last 
line would ata distance of 6. The usual arrangement 
Of the letters 16 60, 36, 34, 18/22, 9, ©. 

The reading types in use in England are those of 
Jaeger of Vienna, and are simply specimens of printer’s 
types arranged one under another on a card, and not 
on any scientific principle. Snellen has arranged also 
reading types on the same lines as his distance types, 
but they are not in common use in England. 

In any case in which we find abnormal want of sight 
we may always attribute the failure to some of the 
following causes:—opacity of the media, anomalies of 
refraction or accommodation, or those affections of the 
retina, choroid, optic nerve, and brain, which were 
formerly classed together under the names “‘amblyopia”’ 
and ‘‘amaurosis.” 


FIELD OF VISION. 


By the field of vision we understand the area over 
which objects can be distinguished, whilst the eye is 
kept fixed on some one point. The limits of the field 
of vision are marked by the most eccentrically placed 
points which can still be distinguished, the direction of 
the visual line being unaltered. 
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A patient may have full visual acuteness and yet 
not have sufficient sight to go about with safely. Our 
visual acuity depends on the condition of the macula 
which occupies but a small area of the retina, the rest 
of the retina being used for the orientation, or assigning 
of objects to their proper position around us. We may 
liken a man with only central vision, that is vision at 
the macula, to one looking through a long tube, who 
sees only what is in front of the end of the tube, and 
nothing around him. 

The extent of the visual field may be roughly mea- 
sured by one of the two following methods :— 

1. Having placed our patient in a convenient position, 
we stand opposite to him, at a distance of about two 
feet, and supposing his left eye to be examined, direct 
him to look steadily at our own right eye, which is 
opposite to his left, the patient’s right eye and our own 
left being kept closed. We then move the hand in 
various directions in the peripheral parts of the field, 
and notice if its movements are perceived by the patient 
at the same distance from the centre as by our own 
presumably healthy retina. We must take care that 
the hand is moved in a vertical plane, situated midway 
between our own eye and that of the patient, and not 
nearer one than the other; and also see that the patient 
keeps his eye fixed. 

Supposing that the eye under examination distin- 
guishes all movements of the hand at the same distance 
from the centre as our own, we decide that the field of 
vision is normal; but if a falling off is noticed in any 
particular direction, we infer that the sensibility of the 
corresponding portion of retina is impaired. 

It must be remembered that each part of the visual 
field corresponds to a part of the retina opposite to and 
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not on the same side as the object seen—e.g., suppose 
that the movements of the hand are not perceived in 
the outer half of the field, the inner half of the retina is 
defective, and vice versa. 

It must also be borne in mind that the height of the 
bridge of the nose has a considerable influence in limit- 
ing the inner half of the visual field. 

The above method for estimating the size of the field 
of vision is a rough but practical one. 

2. More scientific and accurate information is obtained 
by using one of the numerous forms of perimeters— 
that of McHardy being the most used on account of 
several ingenious contrivances for registering the field 
automatically. 

It consists of a vulcanite quadrant which can be 
rotated into any position, and on which a carrier, with 
the test object, moves. As the carrier moves, a pointer 
moves simultaneously in such a way that the position 
of the test object can be pricked on to the chart spread 
out on a circular cork pad behind. Printed charts are 
supplied with the instrument on which is marked, the 
normal field of vision, for comparison with that obtained 
from the patient. 

Both carrier and pointer are worked by a revolving 
handle. : 

The patient is seated with his back to the ligh 
and with his chin resting on the support. The eye 
not under examination is covered with a shade; the 
other should be on a level with and facing the small 
white spot placed at the central end of the quadrant, 
which marks the pivot around which the quadrant 
moves. ‘Keep your eye fixed on this central white 
spot, and tell me as soon as you see another spot 
coming into view from any direction,” are the instruc- 
tions to the patient. 


EXAMINATION OF THE EYEBALL. aes 


The operator then starts with the quadrant placed 
horizontally, the test object, which should be moved 
as slowly and silently as possible, being at the far 
end. 

If the temporal portion of the field is taken first, the 


Fig. 30.—McHardy’s Perimeter. 1. Vulcanite quadrant. 2. Chart holder. 
3. Carrier. 4. Pointer. 5. Revolving handle. 6. Chin rest. 


patient will recognize something white almost as soon 
as the object is moved, whilst on the nasal side the test 
object nearly reaches the centre of the quadrant before 
it is seen. The field should be taken in all parts and 
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not less than a dozen points mapped out, where the 
white test object is first seen. 

If colours are used they must be recognized as 
colours, that is, red as red, blue as blue, not merely 
as something moving. 


Fic. 31.—Field of vision of right eye. The continuous, broken and dotted 
lines show the outer limits of the field over which different colours can be 
recognized (Landolt). 


Since we depend entirely on subjective evidence in 
these cases, the intelligence of the patient is of great 
moment to the observer, and his attention must be 
aroused in order to make him take an intelligent 
interest in the examination. 
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The condition of the light in the room during the 
test, the size of the object and colour, must be noted on 
the chart. The chart must be accurately centred on 
the pin in the middle of the cork disc and that drawn 
for the right eye used, when the right field of vision is 
being examined, and vice versd. 

The field extends from the central or fixation point 
outwards, go° or more, in other directions it is limited 
by the height of the bridge of the nose, prominence of 
orbital margins, and depth of the eyeballs in the orbits, 
and extends for about 65° to 75° from the fixation point. 
The extent of field is different for different colours, 
white is the largest, then comes blue, next red, and last 
green (see fig. 31). 

Contraction of the visual field, or gaps in its area 
(scotomata) are very constant accompaniments of 
retinal or choroidal changes; contraction is also one 
of the earliest symptoms of glaucoma, and occurs as 
a physiological condition with advancing age. 

Charts corresponding to fig. 31, but without the lines 
indicating the field for different colours, are printed for 
the purpose of making a record of the field. The 
straight lines show the angle at which the arc is placed, 
the circular lines the angle from the visual line directed 


to the central dot. 


ACCOMMODATION (A). 


By accommodation is meant the power which the eye 
possesses of altering the condition of its refractive 
media, so as to form upon the retina images of near 
objects, the rays of light from which are divergent. 
Near objects are, by accommodation, rendered as dis- 
tinct as images of distant ones, the rays of light from 
which are parallel, or nearly so. 
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The power of accommodation depends upon the 
elasticity of the crystalline lens, the curvature of which 
can be increased to a considerable extent; this altera- 
tion of curvature is brought about by the action of a 
ring of involuntary muscular fibres, situated between 
the sclerotic and choroid, just external to the greater 
circumference of the iris, known as the ciliary muscle. 
The manner in which the ciliary muscle acts upon the 
lens is as yet a disputed point, one theory being that 
the lens is maintained in a flattened condition by ten- 
sion of its suspensory ligament so long as the eye is 
adjusted for a distant object, but that upon accommoda- 
ting it for a near one the ligament is relaxed by contrac- 
tion of the muscle, and the curvature of the lens (more 
especially that of its anterior surface) increased by 
virtue of its own elasticity. The other theory is that 
the ciliary muscle compresses the lens in some manner, 
and so alters its curvature. 


RANGE OF ACCOMMODATION. 


By the range of accommodation, we mean the 
strength of the lens, which we suppose the crystal- 
line adds to itself when we look from the furthest 
to the nearest point of distinct vision. Thus, an 
eye which sees clearly at infinite distance when 
its accommodation is relaxed, and at 16 centimetres 
with greatest tension of accommodation, has a range 
or “amplitude” of accommodation equal to a lens of 
100 = 6 D, the focal length of which is 16 centimetres 
{see p. 22). We test the range of accommodation 
by ascertaining the furthest point of distinct vision 
—punctum vemotum = v—and then finding the nearest 
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point at which small print can be read—pumnctum proxi- 
mum =p. The latter recedes from the eye as age 
advances, and consequently the range of accommoda- 
tion decreases. 

Accommodation is accompanied by convergence of 
the optic axes and by contraction of the pupil. 

With convergence of the visual lines to a given point, 
accommodation for that point takes place, so that when 
the eye is fixed on an object at one metre distance, the 
angle of convergence is one metre angle, and the 
accommodation equal to one diopter. At half a metre 
distance: 2 metre angles and 2 diopters of accommo- 
dation. Hence with x metre angles of convergence we 
have x diopters of accommodation and * metres dis- 


x 
tance. 


This relationship of convergence and accommodation 
only holds good for emmetropia. 


True CoLtour SENSE. 


The colour sense is best tested by ascertaining the 
power of distinguishing various colours without naming 
them. The best test objects are skeins of wool of 
various colours. A set of these has been introduced by 
Professor Holmgren, by whose name they are known. 
The examination is made by spreading the whole set 
of skeins in a good light and directing the person exa- 
mined to pick out and place together all that appear to 
him alike. Holmgren takes a pure pale green and 
directs the patient to pick out from the pile of skeins on 
the table all skeins of the same colour. Since no two 
skeins in the pile are of the same shade the person 
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examined must pick out some of a lighter and some of 
a darker shade, but all must have green in them; if he 
shows hesitation or picks out fawns, drabs, greys, 
browns, or any other of the confusion colours, his 
colour vision is defective. If the patient be colour 
blind he will place together dissimilar colours, and will 
have no appreciation of different shades; at the end of 
the examination the skeins will be in a hopeless con- 
fusion. 

Persons with acquired colour blindness from atrophy 
of the optic nerve may arrange the same colours to- 
gether, but if asked to name them will probably make 
mistakes. In congenital colour blindness the confusion 
test without naming is sufficient. 


MovEMENTS OF THE EYEBALL. 


The eyeball moves around a point which, as stated at 
p. 21, is situated on the axis about two-thirds of its 
length from the summit of the cornea. To ascertain 
that the movements are normal we need only take a 
pen or other object, and move it in front of the eyes, 
upwards and downwards, and to the right and left. If 
both eyes follow the movements accurately, the muscular 
apparatus is in proper working order. 


Musca VOLITANTES. 


Beads, threads, flies, films, or webs floating before the 
eyes are often complained of, more especially in myopia. 
They are always seen most distinctly in bright light, or 
when looking upon a white surface as up at white clouds, 


EXAMINATION OF THE EYEBALL. 63 


or down at the pavement. They are known as muscz 
volitantes, and are due to mucus in the cornea, or very 
slight imperfections in the transparent media. If they 
cannot be seen with the ophthalmoscope their presence 
is of no importance; patients are often anxious about 
them, but may be assured that they will do no harm. 
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CHAPTERelihk 
ErRrRorS OF REFRACTION. 


Definition.— By refraction of the eye we understand 
the power which the refractive media (cornea, humours, 
and lens) possess by virtue of their curvatures and den- 
sities of bringing together parallel rays of light, and 
forming them into an image at a certain spot (known 
as the principal focus of the refractive or dioptric 
system) without the employment of any adjusting power (see 
also p. 59). 

The refraction is said to be normal or abnormal accord- 
ing to the position of the retina with regard to the 
principal focus of the dioptric system. The former 
condition is known as emmetropia, the latter as ametropia, 
the terms, normal and abnormal, being seldom applied. 

Emmetropia (E).—The emmetropic eye (fig. 32a) 
is of such a shape that when its accommodation is 
relaxed (see also p. 17 and 59) the retina is situated at 
the principal focus of the dioptric system, in which position 
a distinct inverted image of any object, the vays of light 
proceeding from whach ave parallel, is formed upon the layer 
of rods and cones. 

Ametropia.—The ametropic eye differs from the 
emmetropic in two opposite directions; the deviations 
are known as anomalies of refraction. In the first and (in 
this country) * most commonly met with anomaly the 


* It is generally believed amongst English, and is also reported by 
continental ophthalmologists, that in this country hypermetropia is 
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retina lies in front of the principal focus of the dioptric 
system; that is to say, the axis of the eyeball is too 
short from before backwards, and when the accommo- 
dation is at rest, images of objects, the rays of light 
proceeding from which are parallel, are formed behind 
the retina instead of in its substance. This anomaly is 
known as hypermetropia, or far sight (see fig. 220) 


Fig. 32.—From Donders’ Accommodation and Refraction of the Eye. a. Emme- 
tropia; b. Hypermetropia ; c. Myopia. 


In the second anomaly we have an opposite state of 
things; the axis of the eyeball from before backwards 


of more frequent occurrence than myopia. It appears to me that the 
reverse may be the case, for we are rarely in hospital practice consulted 
about slight myopia, as it gives no inconvenience. On the other 
hand, a very slight degree of hypermetropia may incapacitate the 
sempstress, skilled mechanic, or clerk, so that whereas we get all 
degrees of hypermetropia, we are only applied to in the higher 
degrees of myopia. 
F 
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is too long, consequently the retina comes to lie behind 
the principal focus of the dioptric system, and the image 
of an object, the rays of light coming from which are 
parallel, is formed in front of it. This anomaly is known 
as myopia, or short sight (see fig. 32¢). 

Fig. 32a shows the emmetropic eye, a pencil of paral- 
lel rays of light is represented meeting the anterior 
surface of the cornea, and after refraction focussed at $” 
the principal focal point of the dioptric system, which is 
situated in the retina. 

In fig. 32) parallel rays of light are shown focussed 
at @” which is behind the retina of the too short hyper- 
metropic eyeball; in order that a distinct image may be 
formed in the layer of rods and cones (7) the rays of 
light must before meeting the cornea converge to a 
point 7, as shown by the dotted lines; or the refractive 
power of the dioptric media must be increased; in other 
words the accommodation (A) must be used. 

In fig. 32¢ parallel rays of light are shown focussed at 
g” in front of the retina of the too long myopic eyeball. 
In order that a distinct image may be formed in the 
layer of rods and cones (j), rays of light must diverge 
before meeting the cornea as shown by the dotted 
lines. 

Astigmatism.—Regular astigmatism signifies a dif- 
ference in refraction in different meridians of the same 
eye. It depends upon a want of symmetry of the cornea, 
the curvature of which is greater in one meridian than 
in others. 

The meridian of greatest curvature is that which has 
the shortest radius of curvature and the sharpest curve. 
The meridian of least curvature is that which has the 
longest radius of curvature and the flattest curve. 

The meridians of greatest and least curvature are 
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called principal meridians and are always at right angles 
to each other. 

A familiar instance of regular astigmatism is supplied 
by the back of an ordinary spoon. The misshapen 
appearance of the reflection of the face when seen on 
the back of a bright spoon is well known to all, and is 
caused by the curvature of its surface being much 
sharper from side to side than in the long axis of the 
spoon bowl. 

The phenomena of regular astigmatism are caused by 
a similar condition of the curvature of the cornea; but 
in the case of the spoon the image is reflected, whilst 
in that of the astigmatic cornea the misshapen image on 
the retina is refracted. 

Irregular astigmatism signifies a difference in 
refraction in different parts of one or several meridians 
of the eye. It depends upon irregularity in corneal cur- 
vature or defects in the crystalline lens. No treatment 
is of any avail in irregular astigmatism. 


DIAGNOSIS OF ANOMALIES OF* REFRACTION. 


The diagnosis of anomalies of refraction, and of 
astigmatism, can be made by trial with lenses, by 
direct and indirect ophthalmoscopic examination, and 
by keratoscopy (vide infra). 

Trial with lenses.—In order to diagnose and 
also to measure the “‘degree”’ of anomalies of refraction 
and astigmatism by trial with lenses, we must be pro- 
vided with the box of trial lenses described at p. 21, 
and a set of Snellen’s types,* p. 53. Having placed the 

* For the sake of brevity we denote Snellen’s types as S, Jaeger’s 
asJ. 

F 2 
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patient at a distance of 6 metres from a set of Snellen’s 
test types, try how many of the letters each eye, separ- 
ately,canread. Ifall or most of the letters can be read, 
hold before the eye under examination a weak convex 
lens + +25 D. If vision is as good with this lens as 
without, or if sight is improved by it, hypermetropia is 
certainly present. 

If only a few or none of the letters can be made out 


FiG. 33.—Purves’ Clock Face diminished about 3. The disc carrying the lines: 
revolves upon a central axis, so that any bundle of lines can be placed in any 
position ; we judge of the patient’s ability to see the lines by his counting the 
separate strokes in each bundle. If he learns the number in one bundle, and 
counts without seeing them, we soon catch him by altering the position of the: 
bundles. 


the eye is probably myopic, and this diagnosis is con- 
firmed if the small types, J 1, canbe read near?the 
eye, and if distant vision is zmproved by a concave 
lens. If the trial gives no satisfactory result, vision 
being below the normal standard, both for near and 
distant letters, and capable of improvement to a limited 
extent only, by convex or concave lenses, and more 
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letters are seen than are read correctly, B being mis- 
taken for E, O for D, C for G, &c., some form of astig- 
matism is probably present. Before testing for it, how- 
ever, it is well to examine by oblique illumination and 
with the ophthalmoscope, to make sure that the want of 
sight is not due to opacity of the media, or disease at 
the fundus of the eye. 

The existence of astigmatism is rendered certain by 
finding that some of the lines on Snellen’s fan or on the 
clock face (fig. 33) placed at 5 or 6 metres can be seen 
more distinctly than others without any lens; or that 
by the aid of lenses some of the lines{come into view 
whilst others still remain indistinct, or that those lines. 
which were distinct before are rendered indistinct, the 
indistinct ones being seen still less distinctly. 


DIAGNOSIS BY THE OPHTHALMOSCOPE. 


Direct method.—As stated under examination 
of the erect image, no details of the fundus become 
plainly visible in emmetropia until the observed eye has 
been approached to within a distance of two inches or 
less; if, on the contrary, a blood vessel, portion of the 
optic disc, or other object situated at the level of the 
retina, is plainly seen, whilst the observer is still separ- 
ated from the observed eye by some considerable in- 
terval, ametropia certainly exists. The question now 
arises—What is the form of anomaly of refraction 
present ? 

This question is answered by ascertaining whether 
the object seen is viewed in an erect or inverted post- 
tion: if the former, hypermetropia, if the latter, myopia 
is present. 
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The position of the image may be ascertained by 
either of the following methods :—First, having plainly 
distinguished some object, a blood vessel for instance, 
steadily approach the observed eye, taking care the 
while to direct the light properly, and to keep the 
object in view. If, as the observed eye is approached, 
the object retains its distinctness, or becomes even 
more plainly visible, the image is an erect one; the 
retina is situated in front of the principal focus of the 
dioptric system, and the eye is hypermetropic. If, on 
the contrary, as the observed eye is approached, the 
object becomes gradually indistinct, and at length fades 
entirely from view, the image is an inverted one; the 
retina lies behind the principal focus of the dioptric 
system, and the eye is myopic. 

In the second method, having obtained a distinct image 
of some object occupying the fundus, we move our head 
from side to side, the observed eye being meanwhile 
fixed. Should the object seen move in the same direc- 
tion as our head, the image is an erect one, and the eye 
is hypermetropic, if in the contrary direction, the image 
is inverted, and the eye is myopic. 

If vessels running in one direction are seen either i in 
an erect or inverted image at a distance from the eye, 
whilst those at right angles to them are seen only when 
the eye has been approached quite near ; or if at a dis- 
tance some vessels are seen in an erect image, whilst 
others are seen inverted, regular astigmatism is present. 
If the vessels or disc appear distorted or broken, or 
appear to have an irregular wave-like or whirling move- 
ment when the observer’s head is moved from side to 
side, there is irregular astigmatism. 

Indirect method.—tThe state of refraction and 
the presence of astigmatism can be diagnosed by in- 
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direct ophthalmoscopic examination, by noticing the 
behaviour of the image of the optic disc when the dis- 
tance of the biconvex object lens from the eye is altered. 
If on withdrawing the lens from the eye the image of 
the disc becomes smaller, the eye is hypermetropic, if 
on the contrary it becomes larger, the eye is myopic; if 
the image becomes oval at the same time that it grows 
smaller, there is hypermetropic astigmatism; if it be- 
comes oval and larger, there is myopic astigmatism. 

In the emmetropic eye no alteration in size of the 
disc image takes place on withdrawal of the object 
lens. 

Keratoscopy (or retinoscopy).—This method 
of examination depends for its results upon the bending 
or refraction by the dioptric media, of the rays of light 
reflected from the capillary layer of the choroid. These 
rays leave the eye in a divergent, parallel, or convergent 
manner (vide Chap. I., p. 1g). The examination is con- 
ducted as follows:—The patient whose pupil is well 
dilated by a solution of atropine or homatropine, being 
seated, with a lamp or other light above and a little 
behind the head so that the face is in shadow, is 
directed to look at the mirror in the observer’s hand 
(in order to obtain the refraction-at the macula), and if 
a squint be present the eye not under examination 
should be covered with an obturator. The observer 
should stand or sit at a distance of about a metre and 
a quarter (one yard and a half). A pair of spectacle 
frames, a box of lenses ranging from ‘25 to 20 D, and 
an ophthalmoscope complete the outfit. 

The light reflected from the mirror should be then 
thrown on to the pupillary area, and if the observer 
looks through the sight hole of the instrument he will 
see the red reflection from the capillary layer of the 
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choroid. If the light be moved from the pupil the red 
reflex is lost and the pupillary area appears to be 
black. 

Notice whether the red reflex disappeared, by a 
shadow which started from the opposite side or by a 
shadow travelling in the same direction as the light: 
did in other words the red reflex disappear by means of 
a shadow moving with or against the direction of the 
mirror ? | 

Since, as has been previously explained (Chap. I.), 
the image on the fundus oculi moves against the direc- 
tion of the mirror, ail rays of light leaving the eye in a 
parallel or divergent manner remain unchanged, only 
those that are convergent meet and cross in front of 
the eyes of the observer, hence all hypermetropic and 
emmetropic eyes give a shadow moving against, and all 
myopic eyes give a shadow moving with, the direction 
of the mirror. It must be remembered, however, that 
the observer is seated at a distance of a little more 
than one metre, hence all converging rays of light 
coming to a focus at a distance of more than one and 
a quarter metres appear to have a shadow agaist, since 
they do not cross in front of the observer, but behind 
him. . 

The rule then is this: when using an ophthalmoscope 
mirror, hypermetropia, emmetropia, and low degrees of 
myopia of less than one diopter give plus shadows, that 
is, Shadows going against the direction of the mirror, 
and myopia gives minus shadows, z.c., shadows going 
in the same direction as the mirror. 

Ascertain whether the shadows are travelling in the 
same direction in the vertical and horizontal meridians. 
Both may travel against, both may travel with, and on 
the other hand one may travel with and one against. 
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Sometimes the shadows are not vertical and horizontal, 
but oblique, one being directed downwards and out- 
wards, the other downwards and inwards. 

If the shadows are against, then place plus spherical 
lenses in the spectacle frames until you obtain a dis- 
tinct shadow moving with, the direction of the mirror. 
You have by means of the lenses rendered the eye 
myopic, and after making certain allowances, to be 
explained afterwards, you have the measure of the 
patient’s hypermetropia. The same applies to myopia, 
only use minus or concave spherical lenses until the 
shadow turns and moves against the mirror, the myopic 
eye having been made hypermetropic by the use of 
minus spherical lenses. 

You will often meet with cases in which the shadows 
in one meridian are changed bya spherical lens and not 
in the meridian at right angles to it. In that case 
correct the lower meridian, and having noted the glass, 
insert higher lenses until the meridian at right angles is 
corrected. There is astigmatism present. 

If from the first the shadows in one meridian are plus 
shadows and in the meridian at right angles minus, 
then you are dealing with a case of mixed astigmatism, 
correct first one meridian with plus lenses and after- 
wards the myopic meridian with minus lenses. 

If the edge of the shadow is obliquely placed, astig- 
matism is present. 

If both meridians are corrected by the same spherical 
lens no astigmatism is present, but if not, the strength 
of the cylinder required to correct the astigmatism is 
equal to the difference between the lens correcting the 
meridians, and its axis must go in the meridian of least 
error or ametropia. 

If the pupils are wide and the patient directed to 
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gaze in the distance the retinoscopic test may be carried 
out without a mydriatic, but then the refraction at the 
disc is taken and not that at the macula, so that an 
approximate estimate only can be made. 

Having estimated the refraction of the eye we now 
test the visual acuity, in order to ascertain the glass 
with which the patient sees best. 

We find that the addition of a — 1 D is necessary to 
the retinoscopic results made at a distance of rather 
more than one metre because the eye must have been 
rendered myopic, to one diopter, in all cases of hyper- 
metropia, in order to enable the ray of light to cross at 
a distance of one metre, and the shadows will cross in 
myopia although something less than 1 D still remains 
uncorrected. | 

The custom is to record a retinoscopic test by means 
of a cross, the arms of the cross being placed in the 
directions corresponding to the principal axes of the 
eye and always at right angles to one another. 

It is not correct to suppose that because the shadows 
are obliquely placed that the axes of the cylinder must 
also be placed obliquely. Obliquity of shadows denotes 
astigmatism, not necessarily the axes of the cylinder. 
If the shadow is oblique the operator should move the 
light in the same meridian as the shadows, that is, at 
right angles to its edge. 

If the patient is under atropine, and the ciliary 
muscle completely paralysed, another addition of —1 D 
must be made when the glasses are ordered, because 
the lens is not so flat, even when the ciliary muscle is 
at rest as when it is fully under the influence of atro- 
pine, the ciliary muscle having a certain tone about it 
which it loses after the prolonged use of atropine. If 
homatropine only has been used, and one or two drops 
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at the most instilled, the glasses with which the patient 
sees best may be ordered. 

If instead of an ophthalmoscope mirror, that is a 
concave mirror we use a plane mirror, the shadows 
which go against the direction of the mirror are minus, 
and those that go with the direction of the mirror are 
plus. This is due to the fact that the rays of light 
cross once less, than with the concave mirror, otherwise 
the procedure is exactly similar with a plane mirror. 


TELUSTRATIVE CASES, 


The patients have all had atropine drops instilled for 
several days. 


+3 +2 
(1) (2) (3) 


+5 +8 


+3 + » 


+ 4 ap == 1. 


(6) 
(5) 


Case I. Simple hypermetropia. A+ 3D Sph. changed 
the plus shadows to minus ones in both principal meri- 
dians. Patient read § with +2 D Sph. and was ordered 
+ 1 D Sph. for near work. 

Case Il. Hypermetropic astigmatism. + 2 D Sph. 
changed the vertical meridian and + 5 D Sph. the 
horizontal. 

Vision was best with + 1 D Sph. —* + 3 D Cyl., axis 


x o— 


<> = combined with. 
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vertical. + 3 D Cyl., axis vertical, was ordered for 
constant wear. 

Case II]. Mixed astigmatism. ‘The vertical meridian 
was changed by a + 5 D Sph., and the horizontal by 
+ 3 D Sph. 

Vision was best with — +5 D Sph. — + 2°5 D Cyl, 
and — 1°5 D Sph. — + 2'5 D Cyl., axis vertical, was 
ordered. 

Case IV. Mixed astigmatism. ‘The vertical meridian 
was changed by + 3 D Sph. The horizontal meridian 
shewed minus shadows which were changed by — 1'o D 
Sph. 

Vision was keenest with + 2 D Sph. <> —4D Cyl, 
axis vertical, and + 1 D Sph. — — 4 D Cyl., axis ver- 
tical, was ordered. 

Case V. Hypermetropic astigmatism. Right eye. The 
shadows in this case were plus in all directions, but the 
axes were oblique. 

Vision was best with + 3 D Sph. — +1 DCyl., axis 
oblique, and + 2 D Sph. was ordered <> +1 D Cyl, 
axis downwards and inwards. 

Case VI. Myopic astigmatism. — 1 D Sph. changed 
the vertical and — 4'o D Sph. the horizontal. 

Vision was best with —2 D Sph. — —3 D Cyl., axis 
vertical (against the rule), and — 3 D Sph. 7 — 3D 
Cyl., was ordered for constant wear. 

Case VII. Myopia. Shadows were changed by 
—4D Sph. and read with — 5 D Sph. —6D Sph. 
was ordered, for distance. 
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CHAPTER IV. 
HyYPERMETROPIA (HH). 


Tue hypermetropic eye is, as already stated, too 
short, from before backwards, the retina lies in 
front of the principal focus of the dioptric system 
(see fig. 32b)—provided no accommodative change 
takes place in the system—and a blurred indistinct 
image of objects is formed upon it. It is obvious 
that as the distance of the object from the eye de- 
creases, and the rays of light proceeding from it 
become more and more divergent, the focus will tend 
to go still further behind the retina (see Chap. I., p. 7), 
and the image upon it becomes still more ill defined. 
In order that the hypermetropic eye may see even dis- 
tant objects distinctly, the refractive power of its diop- 
tric system must be increased, or rays of light must 
be rendered convergent before meeting the cornea. 
The first of these conditions is fulfilled by the act of 
accommodation; the second can be provided for by 
placing a convex lens in front of the eye. 

As already shown, the emmetropic eye (fig. 32a) has 
no need of accommodation so long as rays of light 
entering it are parallel, but requires it for diverging 
rays only. 

The hypermetropic eye must, however, accommodate 
for parallel rays, and must increase its accommodation 
as the distance of the object becomes less and the rays 
of light more divergent. 
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If the power of the-cihary muscle is sufficient, the 
hypermetropic eye will.sée both distant and near objects 
distinctly, and it is obvious that this result will depend 
upon the amount of shortening of the antero-posterior 
axis of the eyeball (degree of H), and also on the range 
of accommodation (see p. 60). From the foregoing it 
follows that the disturbance of vision caused by hyper- 
metropia is manifested chiefly when the eyes are ad- 
justed for their near point, as in reading, &c., that it is 
greater in direct proportion to the degree of hyper- 
metropia, and that the symptoms become more urgent 
in all degrees as age advances, and the range of accom- 
modation decreases. 

Symptoms of hypermetropia.—The symptoms 
of hypermetropia are due to insufficiency of the accom- 
modation (accommodative asthenopia). If the degree of 
hypermetropia is slight or moderate and the accommo- 
dation good no inconvenience is experienced in seeing 
either distant or near objects.. But if the degree of 
hypermetropia is high, or if accommodation has become 
weakened by local disease or ill health, or failed with 
advancing age, the sufferer will complain that he can no 
longer see near objects distinctly for any length of time; 
he will probably state that he can read for a limited 
period only, that then the print becomes indistinct, the 
letters appearing to run together, but that if he closes 
his eyes for a time or rubs them he can continue to read 
again for a few minutes. 

Watering and pain in the eyes are sometimes com- 
plained of; severe headache, in some cases frontal, in 
others occipital or extending down the neck, brought on 
by using the eyes for any kind of near work is a not 
uncommon symptom; in moderate degrees of hyper- 
metropia the symptoms do not appear till between 
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the ages of thirty and forty, when the power of 
accommodation has naturally. declined. They may 
first make their appearance after long periods of 
study as in working for examinations, in persons suffer- 
ing from exhausting diseases, or in women after pro- 
longed lactation. Children, as a rule, only manifest 
symptoms when hypermetropia is of rather high degree; 
they often blink a good deal, their eyes water and they 
suffer from headache. In the higher degrees of hyper- 
metropia ‘‘ muscz volitantes”’ are often complained of, 
and they are usually described as being black specks 
floating in front of the eyes. Their presence is often 
annoying to the patient, but they need cause no 
anxiety. 

Results of hypermetropia.—The most marked 
result of hypermetropia is convergent strabismus (see 
Past 2 )Chap. I11,). 

Hypermetropic children frequently suffer from re- 
peated attacks of phlyctenular ophthalmia ; older per- 
sons from red slightly swollen eyelids, chronic con- 
junctivitis and epiphora, the results of congestion 
caused by constant strain of accommodation. Meibo- 
mian cysts and styes, if of frequent occurrence, may 
also be due to the same cause. The refraction should 
always be carefully tested in all cases of slight, chronic, 
or recurring inflammation of any of the ocular struc- 
tures. Headache has been already mentioned, it is 
common in hypermetropes of all ages, and the eyes 
should be carefully examined in all cases of persistent 
head pain. All forms of astigmatism and the higher 
degrees of myopia may also lead to lke results. 

In all the foregoing conditions relief can alone be 
given by properly selected lenses; lotions, ointments, 
or constitutional treatment, being all useless without 
their aid. 
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Diagnosis, measurement of degree, treat- 
ment of hypermetropia.—The diagnosis of hyper- 
metropia has been already given. The fact that a 
patient can see as well at a distance with a plus glass _ 
as without it proves the existence of hypermetropia. 
The total amount of hypermetropia does not increase, 
but the relation between latent and manifest varies. 
The amount of hypermetropia, which we ascertain by 
trial with lenses, we distinguish as manifest hypermetropia 
(Hm). The hypermetropia still remaining, but masked 
by accommodation, is known as latent hypermetropia 


(H1), and becomes manifest on artificial paralysis of the __ 


accommodative apparatus by means of atropine or other 
mydriatic. Latent hypermetropia (H1) decreases with — 
age and manifest hypermetropia (Hm) increases but H1 
+ Hm remains constant. Ifa child has six diopters of 
hypermetropia under atropine then Hm + Hl = 6. 
Through life the proportion will vary and will be found 
at different ‘times. to be Hl =a, Hin =o; ii eae 
Hm=3; Hi=2, Hm = 74: and’ se on until themynol 
hypermetropia becomes manifest. The fundus in hyper- 
metropia shows certain characteristics. The vessels are 
seen with a plus glass, when examined by the direct 
method. The edges of the disc sometimes appear 
slightly blurred and streaky, and if the patient has 
asthenopic symptoms may be red, so that a hyperme- 
tropic fundus has been sometimes mistaken by begin- 
ners for an early stage of neuritis. This is especially to 
be remembered in examining children. We can mea- 
sure the degree of hypermetropia in the same manner 
that we can ascertain its existence—by lenses, by direct 
ophthalmoscopic examination, and by keratoscopy. 
Measurement by lenses.— We conduct the 
measurement with lenses as follows :—Having placed 
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our patient at a distance of 6 m. from the board contain- 
ing letters from 6 to 60, or at a distance corresponding 
to lower numbers if we have not 6 m. at our disposal, 
we cover one eye and proceed to test the other. If we 
find that the eye under examination reads 6 at 6m., and 
that the same acuteness of vision is still maintained on 
the addition of a weak convex lens, we try a stronger 
and still stronger lens, continuing the trial until we 
have found the stvongest lens with which the same letters 
can still be made out. Wecan express the degree of 
hypermetropia by the number of diopters of this lens, 
e.g.,if the eye reads 6 at 6m. and can still make out 
the letters when a convex lens of 2 D is held in front of 
' it, the degree of hypermetropia may be expressed as 
(5 ee Oe : 

But the eye under examination may not read letters 
of 6 at 6 m. either with or without a convex lens, but 
only those of g or 12 or larger. Should this be the case, 
there may be some impairment of sensibility of the 
retina, opacity of the media, or the hypermetropia may 
be complicated by astigmatism. Nevertheless, the 
degree of hypermetropia may still be expressed by the 
number of diopters of the strongest convex lens with 
which the greatest acuteness of vision is maintained. 

Measurement by direct ophthalmoscopic 
examination.—If we wish to measure the degree of 
hypermetropia by means of the ophthalmoscope, we 
must be provided with one of the many forms of refrac- 
tion ophthalmoscopes. Having ascertained the exist- 
ence of hypermetropia, we direct the patient to look at 
some distant object, and thus relax his accommodation 
as much as possible; then approaching the observed 
eye, till our own cornea is separated from it by an inter- 
val of only two inches (taking care to relax our own 
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accommodation), revolve the disc or chain containing 
convex lenses, placed at the back of the ophthalmoscope 
until we have ascertained the stvongest lens through 
which a distinct view of the fundus is obtained. 

The number of D of this lens expresses the degree of 
hypermetropia; for instance, if it be found that a clear 
view of the fundus is obtained when + 1'5 D is placed 
behind the sight hole of the ophthalmoscope, and that a 
stvongey lens renders the image indistinct, H 1°5 D is 
present. 

If the observer is not emmetropic, he must place that 
lens which corrects his ametropia in front of his eye. 
Or having ascertained the strongest + lens with which 
he sees clearly must subtract his own H or add his 
own M, ¢.g., if the observer have Tl.of 2. D andiie 
patient H 2 D, it will be found that the fundus of the 
observed eye can be clearly seen through a lens of + 3 D, 
this, however, will be 1 D more than the lens required 
to correct H in the observed eye. If the observer have 
M 1 D and the observed eye H 2 D, the fundus will be 
clearly seen through no stronger lens than + 1 D, and 
1 D must be added for the observer’s M. 

Rays of light emerging from the hypermetropic eye 
are divergent, and the strongest lens with which an 
emmetropic eye with accommodation relaxed can make 
out clearly the details of its fundus, is that which gives 
them a parallel direction, and renders the hyperme- 
tropic eye artificially emmetropic. 

Measurement by keratoscopy.—The position 
of patient and observer should be as described at p. 71. 
A trial frame should be placed on the patient’s face, 
and the observer having determined that the movement 
of the shadow is opposite to that of the rotation of the 
mirror, should place a convex lens of 1 Din the clip 
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before the eye under examination; if on rotation of the 
mirror the shadow still passes against its movement a 
stronger lens must be substituted, and so on, the trial 
being continued until a lens has been found which 
makes the shadow move in the same direction as 
the rotation of the mirror. As stated at p. 72, the 
movement of the shadow in M of less than 1 D is 
against the movement of the mirror; consequently the 
lens which in a case of H reverses the movement of 
the shadow is too strong and renders the eye slightly 
myopic, and a lens of about 1 D less strength is that 
which corrects. the H. ‘hus if a lens of 7 D revéfses 
the movement of the shadow, the lens required to 
eorrect the Hi will be one of 3 D—1i D = 2 D, 

Treatment.—In the treatment of H our object is 
to render rays of light convergent before they reach 
the cornea, so that they may be brought to a focus 
on the retina by the refractive power, without accom- 
modation. : 

If the patient is in bad health, he must be treated on 
general medical principles. He should be directed to 
weay glasses for all neay work, and these should be the 
stvongest with which letters of D6 can be read at six 
metres; or if no glasses enable the patient to read D 6 
at six metres, the stvongest with which distant vision 
is most acute. He should also be recommended to 
rest the eyes for a time, and especially avoid working 
with insufficient light. If after having used the glasses 
for a week or a fortnight the patient experiences the 
same difficulty in doing near work, stronger ones must 
be ordered. 

In ascertaining the degree of H by means of convex 
glasses, and in a less degree by the other methods, 
only part of the existing defect becomes apparent, the 
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remainder being masked by accommodation, which the 
patient is unable entirely to relax. 

In most cases of hypermetropia it will be found sufh- 
cient to neutralise the manifest portion; but should the 
symptoms return persistently, in spite of the strength 
of the glasses being increased, the accommodation must 
be thoroughly paralysed by a strong solution of sulphate 
of atropine (4 grains to 1 ounce), and glasses ordered 
which correct the whole of the H, both manifest and 
latent. 

In the higher degrees of H fabove 3 or 4D) it may 
be necessary to give glasses for distance as well as for 
near work; but the necessity for them depends upon 
the nature of the patient’s occupation, and also his con- 
venience. It must also be borne in mind that as soon 
as a person takes to convex glasses for distance, he 
begins to get dependent on them and his vision without 
them becomes worse, which may in some cases be a 
serious drawback. 


Myopia AND ASTIGMATISM. 
Myopia (M). 


In myopia the antero-posterior axis of the eyeball being 
too long, the retina is placed too far from the dioptric 
system and only those rays of light which are more or 
less divergent are brought to a focus on it, parallel 
or nearly parallel rays being focussed in front of it 
(fig. 32c). Consequently, only near objects (the rays 
of light from which are divergent) are plainly seen; 
distant objects (the rays coming from which are parallel) 
are either not seen at all, or only very indistinctly. 
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In order that the myopic eye may see clearly distant 
objects, it is necessary to open out the parallel rays 
and make them so divergent that after refraction by 
the dioptric media they are accurately focussed in the 
retina. 

Symptoms of myopia.—The patient complains of 
being near-sighted. If test types are given him to read, 
he will hold them close to his eyes, but if the myopia is 
uncomplicated he will read the smallest type provided 
the book is brought close enough. In some cases of 
high degree of hypermetropia and astigmatism, espe- 
cially in young persons and in cases of dull sight, the 
types may be brought very near the eyes, but the 
smallest will not be read; the reason is that at no 
distance is vision distinct, but that when the object is 
held close, its image on the retina is larger, and a better 
idea is gained of it even though its distinctness is 
less. If told to look at a distance, the myopic person 
will screw up his eyelids so as to narrow the palpe- 
bral aperture, and will only be able to make out objects 
indistinctly, or not at all. Myopic patients often com- 
plain of spots floating before the eyes (muscz volitantes, 
p. 62). If suffering from a high degree of myopia 
(above 4 D) and unprovided with glasses, myopes are 
often round shouldered and stoop; they have a way of 
peering into things which is quite characteristic. 

The age at which the symptoms of myopia first mani- 
fest themselves varies with its degree. It is rare to see 
quite young children short-sighted, but in the higher 
degrees symptoms may appear at about the age of four 
or five years; in the more moderate degrees the defect 
is noticed from about the age of nine to twelve, and in 
the slight degrees but little complaint is made until 
puberty or adult life has been reached; indeed some 
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people go through life without ever discovering that ' 
they are short-sighted; such are the ‘ wonderful old 
people’? who—as we are told—can read the smallest 
print to almost any age without the aid of glasses, the 
too great length of the antero-posterior axis of the 
globe in their case making up for the failure of accom- 
modation and refractive power which in emmetropic 
persons causes presbyopia. 

Myopia is progressive and increases up to the age of 
twenty-five or thereabout; the increase depends upon 
the amount to which the eyes are used for near work, 
the quality of the work, the conditions under which it is 
done, and the treatment adopted. 

The conditions which favour the development as well 
as the increase of myopia are use of the eyes on small 
objects or bad print, with insufficient illumination; pro- 
longed use for near work of any kind; unsuitable posi- 
tions, especially those which bring the eyes and the 
object too near each other (even though the illumina- 
tion be sufficient), as when a child is seated on a low 
stool or form at a high desk, or the reverse. 

In some cases of incipient cataract myopia makes its 
appearance; and is caused either by swelling of the 
crystalline lens or by increase in its index of refraction. 
That it is not caused by lengthening of the antero- 
posterior axis of the eyeball is shown by the fact that 
after extraction of the cataract the eye requires the 
same lenses for far and near work as an emmetropic 
eye. 7 | 

Results.— Divergent strabismus is often the result of 
myopia. Muscular asthenopia frequently occurs in the 
higher degrees of myopia; the farthest point of distinct 
vision (v) being very near the eyes, great strain of the 
internal recti is required in order to maintain binocular 
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vision; the result is fatigue, giving rise to the symptoms 
mentioned in Part 2, Chapter III., article ‘‘ Divergent 
Strabismus.” As in hypermetropia, headache is often 
complained of, but is not due, as in the former defect, 
to overstrain of the ciliary muscle—accommodative 
asthenopia—but to overstrain of the internal recti; it is 
in fact but a part of muscular asthenopia. In myopia, 
as in hypermetropia, we often meet with slight chronic 
inflammations of the conjunctiva and lids, slight tinea 
being the most common form. 

Certain morbid changes in the choroid accompany or 
result from myopia, chiefly of an atrophic nature, and 


Fic. 34.—Myopic crescent or small posterior staphyloma (Wecker and Jaeger). 
(After Nettleship). 


they present very marked ophthalmoscopic appear- 
ances. The most commonly observed change is the 
occurrence of a white or dirty white more or less cres- 
centic figure bordering the optic disc at its outer margin 
—posterioy staphyloma (fig. 34). The boundary of the 
white figure, away from the disc, may have almost any 
form of outline; in some cases it is clean cut and well 
defined, in others it is indistinct, and appears to shade 
gradually into the adjoining healthy structures. Again, 
the figure may be seen as an irregular white patch, 
varying considerably in size, extending further in some 
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directions than in others. In slight cases only a 
small white rim may be seen bordering the outer 
margin of the disc, in others, a very considerable 
atrophic patch will be found, and in some instances 
the white figure has a somewhat circular form sur- 
rounding the whole disc with a band, the breadth of 
which is usually greatest next to the outer side (fig. 35). 
This posterior staphyloma is brought about by a yielding 
of the ocular tunics to intra-ocular pressure. The 
yielding is probably always preceded by inflammatory 
softening; as it progresses the choroid becomes separ- 
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Fig. 35.—Large annular posterior staphyloma (Liebreich). (After Nettleship). 
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ated from the margin of the disc and disintegration and 
atrophy follow. The white appearance of the figure 
is due to the light from the ophthalmoscope being 
reflected from the sclerotic, left uncovered by yielding 
of the choroid, which usually covers the sclerotic as 
far as the edge of the disc. The white crescent seen 
at the outer margin of the disc in cases of myopia is 
due in part no doubt to the choroid coat failing to cover 
the increased area of sclerotic at this point, and the 
crescent is evidence of the existence of a staphyloma 
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or bulging, due to yielding of the sclerotic on the outer 
side of the optic nerve, on the posterior pole of the eye. 

The diagram inserted below will explain its forma- 
tion. 

A staphyloma of greater or less extent exists in nearly 
all myopic eyes, but occasionally it is so ill-defined or so 
small as to be overlooked. The depth and extent of the 
staphyloma bear a distinct ratio to the degree of myopia; 
in low degrees it is small, in high degrees large, and in 
all it is prone to progress, and with it the degree of 


a. Retina. e. End of choroid. 
b. Retinal pigment. f. Exposed sclera. 
c. Choroid. g. Staphyloma. 
d. Sclera. 


FiaG. 36.—Diagrams to illustrate the formation of the scleral and choroidal 
rings around the normal disc and the myopic crescent. A, is a diagrammatic 
section of a normal eye, and B, of a myopic eye with a bulged or staphylo- 
matous condition on the outer side of the optic disc. 


myopia to increase. The edge of the staphyloma away 
from the disc should always be carefully examined ; if 
it is well-defined and clean cut the myopia is probably 
stationary, but if ill-defined and ragged and the choroid 
next it reddened or blood stained, the myopia is on 
the increase and every precaution must be taken to 
arrest it. | 

In some cases of posterior staphyloma the disc seems 
altered in form, appearing oval, and, as it were, fined 
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off towards the white figure. This change in the disc is 
not real, but apparent, and is caused by its being situ- 
ated on the sloping side of the staphyloma, so that its 
inner border lies nearer the observer than its outer, its 
transverse diameter consequently appearing shortened. 

The retina is moreover dragged in a fold over the 
inner surface of the disc by the stretching which it 
undergoes on the outer side over the staphyloma. As 
a consequence the retinal vessels undergo a change in 
direction, and are seen to curve in passing over the 
white figure; they may also seem wholly displaced to- 
wards it, and do not—as in the normal condition—divide 
the disc into two lateral halves, but turn entirely to that 
side of it which is next the staphyloma. The disc is 
sometimes found whiter than usual and the retinal blood 
supply may be below par. 

It must not be forgotten that there is a source of 
fallacy in estimating the size of objects situated in the 
fundus of the myopic eye. When examined with the 
ophthalmoscope by the indirect method, the objects 
seen always appear much smaller than in emmetropic 
or hypermetropic eyes. This depends on refraction and 
might lead to an erroneous diagnosis with regard to the 
retinal blood supply. 

Besides the changes which take place about the optic 
disc the choroid is frequently much thinned throughout, 
the pigment being destroyed and the large vessels form- 
ing its outer layer exposed to view. Atrophic patches, 
having more or less circular and well-defined or irre- 
gular, ill-defined, borders, together with dark patches 
and dots of pigment, are frequently seen scattered 
about the fundus without any particular arrangement. 
Atrophic changes are sometimes seen in the region of 
the yellow spot, in the form of irregular white patches, 
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or of radiating lines looking as if the choroid was 
stretched and cracking, and we sometimes see a nearly 
circular dark spot ot pigment occupying the position 
of the spot itself. These changes about the yellow spot 
are most serious as central vision is much impaired or 
destroyed by them. 

The term malignant myopia is applied to cases in 
which the choroidal changes are extensive. 

Other morbid changes resulting from or accompany- 
ing myopia are morbid fluidity of the vitreous, free 
movement of vitreous opacities which are frequently 
present, detachment of retina, and secondary cataract. 

Diagnosis, measurement of degree and 
treatment.—We have already seen (pp. 85 and 86), 
how to diagnose the existence of myopia; its degree, like 
that of hypermetropia, can be measured by trial with 
lenses, by ophthalmoscopic examination, and by kera- 
toscopy, but its treatment is not quite so simple. 

Measurement of degree of myopia by 
lenses should be conducted. thus:—We place the 
patient complaining of near sight at a distance of 
6 m. from Snellen’s card, on which are the letters from 
6 to 60, and ask him to try to read them with each eye 
separately. If he is suffering from at all a high degree 
of myopia, he will not be able to distinguish any of the 
letters; if, however, some of them can be made out, con- 
cave glasses beginning with a weak one about 1 D may 
be immediately tried; but if none can be read, we place 
the book of small types in the patient’s hand, and note 
carefully the distance at which he reads type 0°5 or 0°6 
Snellen, or 1 or 2 Jaeger. We shall generally find that 
the concave lens, the negative focal length of which 
corresponds to the greatest distance at which the eye 
reads distinctly, or a lens a little stronger or weaker 
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than this, will neutralise the myopia. For instance, if 
in reading the patient holds the types at 20 centimetres 
it will be found that a concave lens of 20 centimetres 
negative focus, 7.¢., a lens of 5 D will be the one which 
will improve distant vision most. Having ascertained 
the distance at which small type can be read, we 
direct the patient to look again towards the Snellen 
types and hold concave lenses (beginning with that, 
the focal length of which corresponds to the distance 
at which small type is read) in front of the eye 
under examination, until we have ascertained the 
weakest with which the small letters can be read at 
6 m.; the degree of myopia may then be expressed 
by the number of diopters of this concave lens. For 
instance, if it isfound that a ‘concave leas*of 7 Das 
the weakest with which letters of 6 can be read at 6 m., 
the degree of myopia is expressed as 4 D; if, however, 
letters of 6 cannot be read at 6 m., but only 12, 18, 36, 
or even 60, the degree of myopia may still be expressed 
by the number of diopters of the weakest concave lens 
with which the greatest possible acuteness of vision is main- 
tained. 

In many cases of myopia, especially those of high 
degree (above 6 D), we find that the acuteness of vision 
has very much diminished ; the failure of sight is due 
in most cases to some of the morbid changes already 
described. 

Measurement of degree of myopia by the 
ophthalmoscope.—lIn order to ascertain the degree 
of myopia by the ophthalmoscope, a refraction instru- 
ment (as in hypermetropia) must be used; but as the 
retina is situated behind the focus of the dioptric system, 
an image of it is necessarily formed at some point (con- 
jugate focus) in front of this system and outside the eye. 
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Consequently, the rays of light emerging from the 
myopic eye are not parallel as im emmetropia, or diver- 
gent as in hypermetropia, but are converging to a point 
Situated further from or nearer to the eye, according to 
the degree of myopia. 

Now, the emmetropic eye cannot accommodate itself 
for convergent rays of light; consequently, if the ob- 
Served eye is looked at from a distance less than that 
of the point to which the emergent rays converge, no 
image will be formed upon the observer's retina. But 
if the eye is examined from a point situated at a dis- 
tance somewhat greater than that to which the emer- 
gent rays are directed, an inverted aérial image is 
plainly seen, which is lost as the observer approaches 
near the point at which the image is formed. 

An approximate estimate of the degree of myopia 
may be made by noticing the distance from the observed 
eye at which this disappearance of the inverted image 
takes place, as the observer, if emmetropic and not yet 
Presbyopic, can approach to within about 15 cm. of it, 
and still see it clearly; for instance, if it is found that 
the inverted image disappears at a distance of 30 cm., 
we may conjecture that it is in reality situated at about 
15 cm. from the observed eye, and that a myopia of 109 
about 6-5 D exists. | 

The more accurate plan of measurement—having 
ascertained the existence of an inverted aerial image, 
and therefore of myopia—is to take no notice of its 
distance from the eye, but commence the examination at 


* 15 cm is the focal length of a lens of 6-5 D. We arrive at the 
number of D of any lens of which we know the focal length in cm. 
by dividing 100 by the focal length whatever it may happen to be. 
If we wish to know the focal length of any number of D, we divide 
too by that mumber, 
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once, a distance of only two inches separating our own 
cornea from that of the observed eye, revolve the disc 
containing the concave lenses fixed behind the sight hole 
of the ophthalmoscope, until wé have found the weakest 
lens, which so opens out the convergent rays as to 
allow a distinct erect image of the parts occupying the 
fundus of the examined eye to be seen. The num- 
ber of diopters of this lens will represent the degree 
of myopia. The observer’s eye if not emmetropic must 
be rendered so, or an addition made if hypermetropic, 
a deduction if myopic. Thus, if hypermetropic he will 
under-estimate the myopia by the amount of his own 
hypermetropia, if myopic, he will over estimate the 
myopia by the amount of myopia in his own eye. 

Measurement by keratoscopy.—We proceed 
exactly as in the measurement of hypermetropia, but 
having ascertained that the movement of the shadow is 
with the rotation of the mirror, we place concave lenses 
in the trial frame until the weakest has been found, 
which makes the shadow move against the mirror. 
As stated at p. 72, the movement of the shadow is 
against the mirror in hypermetropia, emmetropia and 
slight myopia. Consequently the concave lens which 
just makes the shadow move against the mirror, does 
not quite correct the myopia, but leaves about 1 D, so 
that by keratoscopy we under-estimate the degree of 
myopia by that amount, and must add 1 Dif we wish to 
express the whole myopia present. Thus, if a lens of 
—3 Dis the weakest which makes the shadow move 
against the mirror, the myopia present is not 3 D, but 
hep D2). 

Treatment.—lIn the treatment of myopia our object 
is to so open out parallel rays of light that they 
fall divergent upon the cornea, and so appear to come 
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from a near object. Slight degrees of myopia do not 
give rise to much inconvenience, the patient being able 
to read or work at a fair distance, and no treatment 
is necessary; it is only when looking at a distant object 
that the defect of vision is noticed. 

If much inconvenience is experienced from the limita- 
tion of distant vision, a pair of glasses may be ordered, 
and these should be the weakest concave lenses with which 
the greatest acuteness of vision can be maintained; they 
need only be used when looking at a distance. Higher 
degrees of myopia, where the farthest point of distinct 
vision is situated only at a few inches from the eye, 
always require attention from the great tendency of the 
myopia to increase, and with it the choroidal changes 
mentioned above. The treatment consists in the use of 
suitable spectacles, and the avoidance of all conditions 
likely to cause congestion of the eyeballs. 

In the selection of glasses we must be guided by the 
circumstances of the case and the age of the patient. 
In children with good accommodation, and myopia not 
exceeding 5 D, the degree of myopia should be carefully 
ascertained, and glasses which accurately neutralize it, 
ordered to be used for all purposes. Occasionally it 
will be found that the glasses make the eyes ache when 
used for a considerable time for near work; but this is 
only caused by the unaccustomed exercise of accom- 
modation, and will usually pass off if the use of the 
glasses is persevered in, and near work done for a short 
time only, until the eyes become used to the extra 
strain. Should the symptoms, however, continue, or 
increase after a fair trial, the glasses must be replaced 
by weaker ones, which should be worn for some weeks, 
after which those which fully correct the myopia may be 
again tried (vide p. 114). 
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In myopia above 5 D, or in persons with less degrees, 
who have reached puberty without wearing glasses, an 
absolute correction cannot be borne, and can only do 
harm if tried. In these cases, having first carefully 
ascertained the degree of myopia, we must order glasses 
which neutralize about two-thirds of it. These should 
be used for all purposes for some weeks, at the end of 
which time stronger ones may be given; the strength 
being gradually increased until the whole, or nearly the 
whole, of the myopia has been corrected. 

In many cases it will be found useful to order a pair 
of spectacles which enable the patient to do near work 
at a fair distance (50 cm.); and to give spectacles or a 
double eyeglass, with lenses which accurately neutralize 
the myopia, to be used for looking at distant objects 
only. 

In some cases of myopia the degree will be found to 
be greater in one eye than in the other. If there is no 
considerable difference, a different glass may be ordered 
for each; but if the defect in one eye is considerably in 
excess of that in the other, no good will result from 
different glasses, and we should give for both eyes those 
lenses which suit the less myopic one, their selection 
being governed by the rules already laid down. 

Congestion of the eyeballs often occurs in myopia and 
is brought about by the conditions already mentioned. 
To obviate it certain precautions should be taken. 
Myopes can see with less illumination than hyperme- 
tropes, or even emmetropes, and are often very fond of 
reading or working in twilight, or by the light of a fire, 
but they should never be allowed to read or work by a 
bad light. Attention must also be paid to position; 
they should not be allowed to read lying down, or to 
stoop over their books or work. Stooping can be 
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avoided by using a desk or rest, which raises the book 
to a suitable height, or by holding the book up to the 
eyes, in myopia of 3 to 5 D; in myopia above 5 D by 
the use of glasses, 

A considerable factor in causing increase of myopia is 
the compression of the eyeballs caused by the internal 
recti muscles when convergence is excessive, as in the 
higher degrees of myopia (8 to 10 or 12 D); this can be 
avoided by the use of glasses which correct sufficient of 
the myopia to allow the patient to see clearly at 22 cm. 
(8 inches) or rather further from the eyes. 

In the very high degrees of myopia (16 to 20 D) 
occasionally met with, the patient had better not use 
glasses, but content himself with seeing what he can, 
without ; he should read but little, and if employed on 
any work should do it, if possible, by feeling as if 
entirely blind. Highly myopic eyes are very unsound, 
and if used much upon near objects, are lable to 
become quite blind, from detachment of the retina, 
choroidal hemorrhage, or other cause. 

Recently the treatment of high degrees of myopia by 
means of needling the lens has been revived. After 
absorption of the lens the emmetropic eye becomes 
hypermetropic to the extent of about +12; so in high 
degrees of myopia the result of removing the lens is to 
greatly diminish the myopia. In well selected cases the 
results have been good, but cases where much choroidal 
change has occurred are not suitable. If the myopia 
amounts to 16 or 20 D, and the fundus is healthy, a 
good result may be obtained, the patient having to wear 
glasses for near work only. It is worthy of notice that 
in myopia of 20 D, the patient after removal of the lens 
requires no glass for distant vision at all, only a glass 
for reading. 

H 
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Not unfrequently in the course of myopia there arise 
what are known as symptoms of irritation; these are 
flashes of light, fiery sparks and circles, photophobia, 
a sense of fulness, and sometimes pains in the eye- 
balls. 

Whenever symptoms of irritation occur, they must be 
looked upon as of considerable import, and require 
careful management; their occurrence usually means 
increase of the myopia. 

If glasses are being worn, their use must be discon- 
tinued; all work should be abstained from; the patient, 
when indoors, should be kept in a subdued light, and 
when in the open air, blue or smoked protectors should 
be worn. In extreme cases an entirely dark room must 
be prescribed, all excitement must be avoided, and 
alcoholic and hot drinks abstained from. Cold douches 
should be used to the eyes and forehead; and in many 
cases great benefit will be derived from the abstraction 
of blood from the temples, either by the application of 
natural leeches or of the artificial leech—the latter, 
however, being preferable. The treatment must be 
persevered in until the symptoms have entirely sub- 
sided, and great care must be subsequently taken to 
avoid a recurrence. 

The existence of ‘‘ musce volitantes,” unless there be 
opacity of the media visible by the ophthalmoscope, 
need give rise to no uneasiness. 

We must bear in mind when prescribing glasses for 
myopia, to be careful never to order them too strong. 

Presbyopia (old sight) though not an anomaly of 
refraction, may appropriately be considered here, as its 
treatment is optical, and it is influenced by the condi- 
tion of refraction. 

Presbyopia depends on changes in the crystalline 
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lens, by which it is rendered harder and its elasticity 
impaired. As a consequence its curvature can only be 
altered to a limited extent by the action of the ciliary 
muscle, and the amplitude or range of accommodation 
is correspondingly diminished. 

Persons generally begin to experience the effects of 
presbyopia from the age of forty-five to fifty. The 
nearest point of distinct vision, which year by year has 
been receding from the eyes, now becomes inconveni- 
ently far off, so that small print can only be read with 
difficulty, or not at all; distant vision, however, still 
remains acute. 

It has been arbitrarily decided that a person shall 
be considered presbyopic as soon as his nearest point 
of distinct vision is at twenty-two centimetres or 
further from the eyes, and the degree of presbyopia 
is expresssd by the number of D which it is necessary 
to give the eye in order to bring its near point up to 
this distance; or, in other words, to give it a refrac- 
tive power equal to 4°5 D, which is the power the 
crystalline lens must add to itself in order to see 
distinctly at twenty-two centimetres. Thus, a person 
aged forty-five can only see distinctly at twenty-eight 
centimetres, that is, he can only add to his crystalline 
a lens equal to 3°5 D. In order to enable him to see 
distinctly at twenty-two centimetres we must give a 
lens which makes up the difference between 3°5 D and 
a5 D,i2.,1 D. A person of forty-five, therefore, re- 
quires a convex lens of 1 D to remedy his presbyopia ; 
the number of this lens also expresses the degree of 
presbyopia. 

It has been determined by observation that pres- 
byopia increases by one diopter for every period of five 
years from 40 to 60; sometimes by one diopter and 
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sometimes by a half only, for each similar period from 
60 to 8o. 

The following table shows the lens required at each 
period of five years by the emmetropic eye. Should 
hypermetropia exist its degree must be ascertained and 
added to the number given in the table. The degree of 
myopia, on the contrary, must be subtracted :— 


Age. Diopters. Age. Diopters. 
AOx ote 10 OS a a es 
Boros, Cg ree Te. dim FO 

Be oe Ga Ss SO = S57 

OG; 4 74 


Should our patient require to see at some particular 
distance, the numbers in the table need not be adhered 
to; he may be allowed to select those lenses which he 
thinks suit best. As a matter of fact we often find that 
the glasses given in the table are too strong, especially 
in hypermetropic persons who have become presbyopic 
before taking to glasses. Such persons have long been 
accustomed to strain their accommodation to the 
utmost, and will not thank us for giving them glasses 
which neutralize the whole of their hypermetropia as 
well as their presbyopia. We shall give much greater 
satisfaction by ordering glasses which, a little more than 
neutralize the hypermetropia, and so give help without 
being an absolute correction. 


ASTIGMATISM (As). 


A certain amount of regular astigmatism is present in 
the cornea of the emmetropic eye. Its maximum of 
curvature (that which has the shortest radius, and con- 
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sequently the shortest focal length) is in the vertical 
meridian; its minimum of curvature (that which has 
the longest radius, and consequently the longest focal 
length) in the horizontal meridian. The cornea then, 
asca rule, has its greatest ‘curvature in the same 
meridian as an egg lying on its side; and when the 
greatest curvature is horizontal, as when the egg is 
standing on its end the astigmatism is said to be 
against the rule. The rule is for plus cylinders to 
be vertical or nearly so, and minus cylinders to be 
horizontal or near the horizontal. If the degree of 
asymmetry is so slight as to give rise to no impairment 
of vision, it is known as normal astigmatism, or astigmatism 
of the normal eye. But if, on the contrary, defective 
vision is produced by the asymmetry, it is known as 
abnormal astigmatism. 

The existence of normal astigmatism can be very 
easily demonstrated. If we draw two fine lines on 
paper, crossing each other at right angles, and look 
at them in such a position that they shall correspond 
to the vertical and horizontal corneal meridians, a dis- 
tance will be found for every emmetropic eye at which 
the vertical line can be seen more distinctly than the 
horizontal, and vice versa. ) 

The question at once arises, why should this differ- 
ence exist? ‘To answer it, we must understand the 
conditions necessary, in order to see a vertical or hori- 
zontal line distinctly. 

To see a vertical line distinctly, it is requisite that 
rays of light proceeding from it in a horizontal direction, 
and therefore passing through the horizontal meridian 
of the cornea, should be brought to a focus in the 
retina. 

To see a horizontal line distinctly, it is necessary that 
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rays of light proceeding from it in a vertical direction and 
therefore passing through the vertical meridian of the 
cornea, be brought to a focus in the retina. As a con- 
sequence of this, vertical lines may be considered as 
belonging to the horizontal corneal meridian, and _ hori- 
zontal lines to the vertical meridian. 

As has been already stated, the curvature of the 
cornea has the shortest radius and shortest focal length 
in its vertical meridian, the longest in its horizontal ; 
consequently it will be found that a fine horizontal line 
can be distinctly seen at a shorter distance than a fine 
vertical line, a fine vertical line at a somewhat greater 
distance than a horizontal. 

By practising the simple experiment just mentioned, 
any individual whose eyes are emmetropic can prove 
to himself the existence of normal astigmatism. What 
has been said with regard to vertical and horizontal 
lines applies with equal force to those drawn in any 
direction. In order to see any line distinctly, rays of 
light passing through that meridian of the cornea which 
is at right angles to it must be brought to a focus in the 
retina. This rule should be borne in mind when work- 
ing out astigmatism with test lines. 

Abnormal astigmatism.—In abnormal astigma- 
tism we find that most frequently the greatest curvature 
(that which has the shortest radius) of the cornea is in, 
or approaches, the vertical meridian; and the least 
curvature in, or approaching, the horizontal meridian. 
The two principal meridians—those of the greatest and | 
least curvature—always stand at right angles to each 
other. 

There are five forms of abnormal astigmatism :—in 
two, one principal meridian of the cornea is normal, 
that at right angles to it deviating in the direction of too 
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great or too slight a curvature, the first constituting 
simple myopic astigmatism, the second simple hypermetropic 
astigmatism. In the third form the whole eye has a 
myopic refraction, but the curvature of the cornea, in 
one principal meridian is in excess, and consequently 
the myopia in that meridian increased. This condition 
is known as compound myopic astigmatism. In the fourth 
the whole eye has a hypermetropic refraction, but the 
curvature of the cornea in one principal meridian is 
diminished, and consequently the hypermetropia in that 
meridian increased. ‘This condition is known as com- 
pound hypermetropic astigmatism. In the fifth form the 
curvature of one principal meridian is too great, causing 
myopia in that meridian; the curvature of the meridian 
at right angles to it being too slight, and giving rise 
to hypermetropia. This condition is known as mixed 
astigmatism. 

Symptoms.—The symptoms of astigmatism are 
similar to those of ametropia, but do not point so 
plainly to the variety present. Thus the patient will 
complain, in all forms, of difficulty in reading or doing 
near work; and whether the defect be myopic, hyper- 
metropic, simple, compound, or mixed, will hold the 
book or work too near the eyes; he will moreover very 
likely tell us that he does not see well at any distance, 
but that near work troubles him most. Pain in the 
eyes and headache brought on or aggravated by looking 
intently at any object, but more especially at near ones 
are frequent complaints. 

The age at which astigmatism gives evidence of its 
existence depends upon its degree. If of high degree, 
4 to 5 or 6 D, difficulties arise as soon as the child’s 
education is commenced; lower degrees, 1, 2 or 3 D, 
manifest themselves during school life, whilst the low 
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degrees 25, °50,°75 D may give no trouble at all, or 
are only discovered after presbyopia has commenced at 
from 45 to 50 years of age. On the other hand, quite 
low degrees may give much trouble to young adults 
who are rather hyperesthetic and make much use of 
their eyes either in close study or some kind of fine 
work. 

Astigmatic people of all ages will generally complain 
that glasses, which they have probably selected for them- 
selves, do not help them; or that they give some assist- 
ance at first, but do not enable them to read or work for 
any length of time. This is markedly the case in those 
who have become presbyopic; they will probably have 
procured weak convex lenses, known as ‘clearers,”’ 
and having found. them of not much assistance will 
have changed them for stronger ones with a like result. 
When a patient above forty-five presents himself saying 
that he cannot get glasses to suit him for reading we 
may predict with certainty that he suffers from a low 
degree of astigmatism. 

We must also remember that in low degrees of hyper- 
metropic astigmatism, distant vision may be normal; so 
that the fact that a person’s V = § and that no manifest 
hypermetropia (Hm) can be found, does not preclude 
the existence of slight hypermetropic astigmatism, which 
must be carefully sought for in all cases of discomfort in 
reading or working which is not removed by the use of 
convex spherical lenses. 

The diagnosis of astigmatism has been already 
given; like hypermetropia and myopia its degree can 
be measured by lenses, by direct ophthalmoscopic 
examination, and by keratoscopy. Much trouble will be 
saved if, before attempting to measure the degree of 
astigmatism by any method, a solution of sulphate of 
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atropine,* gr. iv. to 3j., be dropped into the eyes three 
times a day for two or three days, so as to thoroughly 
paralyse the accommodation. When accommodation is 
at rest, especially in cases of hypermetropic astigmatism, 
the difficulty in ascertaining the degree of astigmatism 
is much lessened, and a more correct result is obtained 
than when accommodation is active. 

The result obtained, however, when the eye is tested 
under the influence of a mydriatic, though more correct 
and more scientifically arrived at, is not always so satis- 
factory to the patient; and as a matter of practical 
experience it will be found that patients much prefer to 
use glasses which correct the astigmatism found when 
accommodation is active, than those which neutralize 
that found when accommodation is paralysed. Conse- 
quently, in spite of the extra trouble and without regard 
to the scientific aspect of the proceeding, it is best to 
work out the majority of cases without the aid of 
mydriatics, leaving their use for those cases only in 
which no satisfactory result can be obtained without 
their employment. 


MEASUREMENT BY LENSES. 


Astigmatism is most correctly measured by means of 
keratoscopy, and in many cases a satisfactory result can 
only be obtained by its means, and in cases of mixed 
astigmatism where neither plus nor minus glasses give a 
satisfactory result, the media being clear, and the fundus 


* A solution of hydrobromate of homatropine does nearly as well 
as that of sulphate of atropine; its effects pass off sooner, and the 
patient is saved the inconvenience caused by a week or fortnight’s 
inability to accommodate for his near point. 
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healthy, time and trouble will be saved by resorting to 
keratoscopy at once. 

At the same time a very considerable number of cases 
possessing low degrees of astigmatism, either myopic or 
hypermetropic, can be worked out without keratoscopy ; 
and provided the examiner is careful, and the patient 
attentive, the liability to error is not great, especially in 
hypermetropic astigmatism. 

Having discovered the highest plus or the lowest 
minus spherical lens with which the patient reads most 
of the letters on Snellen’s board, take a plus cylinder 
in hypermetropia and a minus cylinder in myopia of a 
strength of about ‘75 D, and holding it at first with its 
axis vertical, and then with its axis horizontal, ascertain 
if the patient can see more of the test types with it in 
one position than another, also before coming to any 
decision, place the cylinder with its axis obliquely 
downwards and outwards, and then downwards and 
inwards. 

In other words ascertain if a cylindrical glass placed 
with its axis in any particular direction will improve 
the visual acuity. The patient has astigmatism if he 
sees decidedly better with a cylinder having its axis in 
one particular direction; conversely, when the axis is 
placed at right angles to this direction vision will be at 
its worst with that cylinder. 

If the patient has no astigmatism then the visual 
acuity will be diminished in whatever direction the 
cylinder is placed, and the patient will not be able to 
decide in which axis the cylinder should be placed. 
Suspect astigmatism if the patient prefers the cylinder 
in one meridian to all others. Having ascertained the 
position where vision is most acute, place higher or 
lower cylinders in that meridian, and so find the 
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strength of the cylinder with which vision is brought 
to the greatest acuteness. 

If a good result is not obtained retinoscopy should be 
resorted to with or without a mydriatic, preferably with 
homatropine. 


MEASUREMENT BY KERATOSCOPY. 


Having ascertained the direction of the shadow, we 
proceed in exactly the same manner as in the measure- 
ment of hypermetropia and myopia. We shall, however, 
find that on placing before the examined eye lenses either 
—convex or concave—of greater and greater strength, 
one is arrived at which causes the shadow to move in a 
direction opposite to its previous movement, in one 
meridian; whilst in the meridian at right angles the 
movement of the shadow is the same as before the 
addition of the lens. The strength of this lens subject 
to the subtraction of 1 D in a case of hypermetropia, 
and the addition of 1 D in a case of myopia, see p. 71, 
gives the degree of hypermetropia or myopia in the 
meridian in which the direction of the shadow is altered. 
Let us suppose that in a vertical direction the movement 
of the shadow is against the rotation of the mirror, and 
is reversed by a convex lens of 2 D, then on subtracting 
1 D for the over-estimation which always occurs, we have 
vertical hypermetropia of 1 D. We then put stronger 
lenses before the eye until one has been found which 
reverses the movement of the shadow in a horizontal 
direction, suppose this to be a lens of 4 D on subtracting 
1 D for over-estimation, we have horizontal hyperme- 
tropia of 3 D. The difference between 3 D and 1 D 
expresses the degree of astigmatism; thus, we have in 
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the case supposed, hypermetropia 1 D, hypermetropic 
astigmatism 2 D; the case is one of compound hyper- 
metropic astigmatism. Again, suppose that the direc- 
tion of movement of the shadow in the vertical direction 
is the same as the rotation of the mirror, that the 
addition of a concave lens of 2 D makes it move against 
the rotation of the mirror; then, on adding 1 D for 
under-estimation, we have myopia 3 D in the vertical 
meridian. In the horizontal direction a concave lens of 
1 D makes the shadow move against the mirror, then on 
adding 1 D for under-estimation we have myopia 2 D in 
the horizontal meridian. ‘The difference between 2 D 
and 3 D expresses the degree of astigmatism, and we 
have myopia 2 D with myopic astigmatism of 1 D. 
The case is one of compound myopic astigmatism. In 
a case of mixed astigmatism it will be found that in one 
direction, the vertical for instance, the movement of the 
shadow is the same as the rotation of the mirror, whilst 
in the horizontal direction the movement is against the 
rotation of the mirror; that the addition of a concave 
lens will cause the shadow to move against the rotation 
of the mirror in the vertical direction, and the addition 
of a convex lens will cause the shadow to move in the 
same direction as the rotation of the mirror in the hori- 
zontal direction; then, on making the necessary addition 
of 1 D to the concave lens, and subtraction of 1 D from 
the convex lens, we shall arrive at the degree of myopia 
in the vertical meridian and the degree of hypermetropia 
in the horizontal meridian; and the sum of the two will 
give the degree of astigmatism. Suppose that —2 D 
reverses the movement of the shadow in the vertical 
direction, we have myopia 3 D in the vertical meridian ; 
and that + 2 D reverses the movement in the horizontal 
direction, we have hypermetropia 1 D in the horizontal 
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meridian, and there is mixed astigmatism of 3 D+ 1D 
=4 1D. 

In a case of simple hypermetropic astigmatism the 
shadow moves against the rotation of the mirror in all 
directions; the addition of a convex lens of 1 D does 
not affect its movement; the addition of + 1:25 D 
causes the shadow to move in the same direction as 
the rotation of the mirror in the emmetropic meridian 
(myopia above 1 D having been produced), though it 
still moves against the rotation of the mirror in the 
direction of the hypermetropic meridian. If stronger 
lenses are added, one will be found which causes the 
shadow to move in the same direction as the rotation of 
the mirror; the strength of this lens subject to the sub- 
traction of 1 D for over-estimation gives the degree of 
hypermetropia in the hypermetropic meridian. Sup- 
pose that a lens of + 3 Dis that which first causes the 
shadow to move in the same direction as the rotation of 
the mirror, we have hypermetropia 3 D—1 D=2D, 
z.¢., simple hypermetropic astigmatism 2 D. 

In a case of simple myopic astigmatism above 1 D, 
the shadow moves in the same direction as the rotation 
of the mirror in the myopic meridian. In the emme- 
tropic meridian the shadow moves against the rotation 
of the mirror. On the addition of concave lenses, one 
is at length found which causes the shadow to move 
against the rotation of the mirror in the myopic 
meridian as well as in the emmetropic, the strength of 
this lens with the addition of 1 D for under-estimation, 
gives the degree of myopia in the myopic meridian. 

Suppose that a lens of 1 D is that which first makes 
the shadow move against the rotation of the mirror; we 
have myopia in the corresponding meridian, not of 1 D, 
but 1 D+ 1D=2D,or simple myopic astigmatism 
of 2D. 
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Treatment.—The treatment of astigmatism consists 
in prescribing glasses which neutralize the defect. The 
optician should be furnished with the number of D of 
the required simple cylindrical lens in the case of simple 
astigmatism ; and with the number of D of the required 
spherical and cylindrical lenses in the case of compound 
astigmatism. These are combined in one lens, of 
which one surface is ground to the required spherical 
curvature, and the opposite surface to the required 
cylindrical curvature ; such a combination is known as 
a spherico-cylindrical lens. In the case of mixed astig- 
matism, a bicylindrical lens—that is, a lens having one 
surface ground with a concave cylindrical curvature, 
the other with the requisite convex cylindrical curva- 
ture, the axes of the two at right angles to each other— 
may be ordered; or what is preferable, a lens having 
on one surface a convex spherical curvature may have 
its opposite surface ground with a concave cylindrical 
curvature, the strength of this, of course, being increased 
in proportion as the convex spherical surface increases 
the myopia in the meridian on which it (the cylindrical 
lens) is alone intended to act. For instance, in a case 
where myopia of 2 D exists in the vertical meridian, 
and hypermetropia 2 D in the horizontal, a lens one 
surface of which has a spherical convex. curvature of 
2 D may be used; but this, of course, increases the 
myopia in the vertical meridian by 2 D; consequently 
the other surface of the glass must be ground with a 
concave cylindrical curve of 2 D+2Dor4D, so as 
to neutralize the myopia already existing, and that pro- 
duced by the spherical convex curvature. 

In some cases of mixed astigmatism it may be 
requisite to give glasses which enable the patient to 
see at a certain definite distance. Thus, in the case 
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supposed above, with M 2 D in the vertical meridian 
and H 2 Din the horizontal, it might be desirable to 
bring the farthest point of distinct vision to 50 cm. 
(20 inches) this can be done by converting the 2 D of 
H into 2 D of M. 

Now, a convex cylindrical lens of 2 D neutralizes the 
hypermetropia, and renders the eye emmetropic in the 
meridian on which it acts. To induce a myopia of 2 D, 
in this meridian, the curvature of the cylindrical lens 
must be increased by 2 D; consequently we shall have 
a convex cylindrical lens of 2 D+2 D, thatis4 D; 
therefore, to make the hypermetropic meridian of 2 D, 
myopic 2 D, a convex cylindrical lens of 4 D is re- 
quired ; and as M 2 D already existed in the vertical 
meridian we have by the addition of convex 4 D cylin- 
drical converted mixed astigmatism into simple M of 
oD, 

Patients suffering from astigmatism of whatever form 
should be strongly advised never to read or work with- 
out glasses. Their use for looking at distant objects is 
more a convenience than a necessity, and in the lower 
degrees (below 1 D) may be omitted, but never in the 
higher. In cases of compound myopic astigmatism 
care must be taken that the spherical curvature is not 
too strong in the glasses which are used for reading; 
in fact the choice must be guided by the same rules as 
in simple myopia. The astigmatism should, however, 
always be fully corrected. In cases where the myopia 
in the least myopic meridian is not above 2°50 or 3 D, 
the astigmatism only should be corrected, the eye still 
being left with simple myopia of low degree. In cases 
where the myopia in the least myopic meridian is above 
3 Da part of the myopia should be corrected; it is a 
good rule to order glasses which enable the patient to 
see clearly at about 55 cm. (twenty-two inches). 


a" 
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In cases of simple myopic astigmatism up to r5o0 D, 
especially in persons advanced in life, it is well to order 
for reading a convex cylindrical lens of the same 
strength as the concave cylindrical lens which corrects 
the astigmatism ; but with its axis placed in a direction 
at right angles to that of the correcting concave lens, 
so that it acts on the emmetropic meridian and produces 
a myopia equal to that in the myopic meridian ; in fact 
reduces the case to one of simple myopia of low degree, 

Thus, if we find myopia 1-50 in the vertical meridian, 
and emmetropia in the horizontal, instead of giving a 
concave cylinder 1-50 D axis horizontal, leave the 
myopic meridian alone and order a convex cylindrical 
lens 150 D axis vertical. 

Glasses may be ordered for distance which correct 
the whole of the myopia as well as the astigmatism 
except when the myopia is of very high degree (above 
10 D) in which case it is well to leave about 1 Dor 
2 D of myopia still uncorrected. 

In compound hypermetropic astigmatism the whole 
of the Hm, or if necessary, both Hm and Hl as well as 
the As should be neutralized, and the glasses will do 
equally well for distance or near work; but if the 
patient has become presbyopic, the spherical curvature 
will have to be increased for reading {see p. 99). 
When cases of astigmatism have been worked out 
under atropine, and when the power of accommodation 
returns, concave glasses may not be quite strong enough 
whilst convex are rather too strong; a little persever- 
ance will usually overcome the difficulty, if not, the 
concave curvature may be slightly increased or the 
convex slightly reduced. 
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THE ORDERING OF GLASSES. 


Some advice on this subject has already been given 
to the reader under the head of treatment. 

Should the glasses be worn constantly? Why does 
the surgeon order sometimes less and sometimes more 
than the full correction ? 

The advice to the patient and the strength of the 
lenses ordered depends on the kind and degree of error 
present, whether the patient has ever worn glasses 
before, the age of the patient, the trouble about which 
he complains, his occupation and pursuits, the condition 
of his accommodation and convergence, and also the 
condition of the extrinsic muscles of the eye. 

A small degree of hypermetropia or astigmatism 
necessitates the use of glasses for near work only. A 
low degree of myopia requires to be corrected for dis- 
tance only. High degrees of error of all kinds require 
some assistance constantly, and in these cases the 
astigmatism present should be fully and continuously 
corrected. 

Children should be accurately corrected in order to 
save the eyes from any unnecessary strain which might 
lead to strabismus, and also to assist in the development 
of the visual acuity. Patients in the presbyopic stage 
require glasses for near work differing from those for 
distance. When a presbyope has to wear glasses for 
distance it is convenient to order bifocal lenses, in which 
the correction for reading is obtained by cementing a 
convex sphere on to the lower part of the distance 
glasses. A myopic patient over puberty who has never 
worn glasses before will not be able to wear his full 
correction constantly. 
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The ciliary muscle of myopes is ill-developed owing 
to their having a distinct point of clear vision near to 
them, which allows them to read without much accom- 
modative effort, if, now we give them full correction we 
place them in the same position as an emmetrope who 
has to use about four diopters of accommodation to 
read with, an amount which the myope will not be able 
to produce without difficulty. 

To ascertain whether a myope will accept his full 
correction give him Jaeger’s types, and without any 
glasses ask him to read No. 1. After he has read two 
or three lines place his correction in front of his eyes, if 
he can still read on without altering the position of the 
book you may order full correction, if not he will require 
weaker glasses for near work. 

If the patient is quite satisfied with his distant vision 
and only has difficulty with his near work he will not 
wear glasses for distance unless you strongly insist; do 
not do so unless it is absolutely necessary. 

Headaches due to uncorrected errors of refraction 
require glasses to be worn constantly until the head- 
aches quite disappear. 

Patients engaged in out-of-door pursuits, with vision 
sufficiently good to carry on those pursuits, should not 
wear glasses constantly. We must remember that 
patients sometimes complain that having worn glasses 
constantly for a time they find that on leaving them off 
they are not able to do as much, or see as well, as 
before wearing glasses, and so accuse the surgeon of 
spoiling their sight. 

Practically the vision of ametropes is always much 
better than we should, on theoretical grounds, imagine 
it to be, owing to the patient interpreting indistinct 
objects, by means of associations, previous knowledge, 
and probabilities. 
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If the accommodation is weak, strong plus lenses and 
weaker minus lenses will be required. 

If convergence is weak the converse holds good 
since accommodation and convergence act to- 
gether. Increasing the accommodative effort 
produces an increase of convergence and wice 
veysd. The presence of a latent squint, and the 
condition of the extrinsic muscles of the eye is 
tested best by means of Graefe’s dot and line. 
On a sheet of paper draw a vertical straight line 
with a dot in the middle, and give it to the patient 
to hold, take a square prism, and holding the base 
downwards, ask the patient to state what he 
sees when the prism is held in front of one eye. 
He should see two dots, one above the other on 
oné line. Should he see two lines and two dots 
he has some want of balance of the extrinsic 
muscles of the eye, that is a squint, divergent or 
convergent. Ifit is divergent we treat the patient 
asif he had a weak power of convergence, and 
order lower plus spheres or higher minus, if con- 
vergent then an excess of convergence exists, and 
higher plus and lower minus glasses are ordered. 

Never allow a cylinder to be worn by a patient unless 
the frames are made in such a manner that the axis is 
kept constantly in its correct position. 

Often hypermetropes will accept higher plus glasses 
when allowed to use both eyes together, and myopes 
will see as much with lower minus spheres when both 
eyes are being used, so it is a good practical rule to 
order the highest plus spheres for hypermetropes and 
the lowest minus spheres for myopes, with which, using 
both eyes, they see most of Snellen’s types. 

If the convergence is good in cases of hypermetropia, 

Fr 
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or hypermetropic astigmatism, and the patient complains 
of difficulty with near work only, the surgeon may order 
+ *5 D spherical, added to the highest sphere that the 
patient accepts for distant vision, the glasses being used 
only for near work. 
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CHAPTER V. 


DISEASES AND INJURIES OF THE EYEBALL AND ITS 
APPENDAGES. 


Many of the more important affections of the eyeball 
and parts adjacent can only be remedied by operation ; 
the present section includes those forms of disease and 
injury which with a few exceptions (¢.g., glaucoma), 
require only medical treatment. 


AFFECTIONS OF THE OcuLAR MUSCLES, EXTERNAL AND 
INTERNAL. 


Affections of the ocular muscles may be divided into 
those of the external muscles, recti and obliqui, and 
those of the internal muscles, muscles of the iris and the 
ciliary muscle. 

We have already considered the relationship of 
the external muscles to refraction and wearing of 
glasses in a previous chapter, but sometimes the want 
of balance of the muscles of the eyes lead to a train of 
symptoms referable to the muscular deficiency rather 
than to a refractive error. 

Muscular asthenopia signifies weakness of some 
of the external ocular muscles. For all practical pur- 
poses it is sufficient to consider the disease as affecting the 
internal recti, but at the same time we may remember 
that it is possible to get symptoms of asthenopia from 
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imperfect action of the external, or even of the superior 
or inferior recti or the oblique muscles. 

The symptoms of muscular asthenopia always mani- 
fest themselves when reading or doing near work; they 
are, pain in the eyes, headache, indistinct vision with a 
tendency to diplopia. We are told that the page of the 
book seems to widen out, the print to become misty, 
and the lines mixed up; or inability to do near work for 
any length of time, without these symptoms appearing, 
is complained of. 

If we tell the patient to fix some small object—the 
end of a pen or pencil—and then move it nearer the 
eyes, they become unsteady, and soon one or other 
diverges, double images resulting. The images are 
crossed, that of the right eye being to the left of that of 
the left eye, and vice versa. If we cover one eye and 
direct the patient to fix an object situated at about ten 
inches with the other, we shall find that the covered 
eye diverges, and on removing the hand he will see 
double, the diplopia may be only momentary; by an 
effort the deviated eye can be made to fix the object, 
and we shall see it move inwards; but after looking 
steadfastly for a short time one or other eye will 
diverge. 

Muscular asthenopia occurs in all conditions of re- 
fraction, but is perhaps most frequently met with in 
myopia. 

The treatment of muscular asthenopia depends 
on the condition of refraction. In myopia the difficulty 
arises from the far point 7 being very near the eyes, 
and much convergence being necessary to make the 
visual lines meet at the required distance. All that is 
necessary is to give a pair of glasses which remove 7 to 
a distance at which convergence is easy. For example, 
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if myopia 8 D is present, 7 lies at five inches* from the 
eye, at which distance it may be impossible to main- 
tain convergence. If we order —6D to be used for 
reading, we reduce myopia to2 D(8 D—6D=2)D), 
and remove ¢ to about twenty inches from the eyes, at 
which distance convergence is easy (see also p. 22). 

In emmetropia and hypermetropia the symptoms are 
due—not as in myopia—to the necessity for excessive 
convergence, but to real weakness or insufficiency of the 
internal recti, rendering them incapable of maintaining 
convergence to the distance at which ordinary print can 
be read. Such cases are remedied by optical means. 
Our aim is to make rays of light appear to come from a 
point situated at a greater distance from the eyes than 
the object looked at, and so lessen the amount of con- 
vergence required. This can be done by the use of 
prisms, or lenses arranged so as to have a prismatic 
action. 

The action of a prism is to displace objects seen 
through it towards its summit (see p.4). Consequently 
if we place in front of the eyes a pair of prisms with 
their summits or edges outwards, any object looked at 
through them is displaced outwards and can be seen 
distinctly with convergence to a point further from the 
eyes than that at which the object is situated; the dis- 
tance is greater as the angle of the prism is larger. 
A very convenient way of finding the strength of the 
prism required is to place before the patient’s eyes, at 
a distance of ten inches, a straight vertical line with a 
round black dot in its centre (vide p.115). He will pro- 
bably see the line and the dot single. Then place before 


* In myopia the furthest point of distinct vision lies at the nega- 
tive focal length of the lens which corrects it. The negative focal 
length of a lens of 8 D is five inches, of a lens of 2 D twenty inches. 
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one eye a prism of 5°, apex upwards, two dots at once 
appear; if no insufficiency is present they will both 
appear to be situated on the same line, if muscular 
insufficiency is present, the upper dot—that belonging 
to the eye covered by the prism—will be seen situated 
on a separate line at the side of the lower dot, crossed 
diplopia is produced. If we take a weak prism and 
place it before the eye already covered by the first 
prism, but with its apex outwards instead of upwards, 
we shall find the upper dots come more nearly over the 
lower; we try stronger prisms until we arrive at one 
which makes the dots stand directly over each other. 
This prism will quite correct the muscular insufficiency, 
and greatly assist the weak internal recti. It is not 
necessary to test both eyes; the prism found as above 
gives all the correction necessary for the two, and we 
divide it between them. Thus suppose a prism of 6° 
held apex outwards causes the dots to stand directly 
one over the other on a continuous line, we order a 
prism of 3° apex outwards for each eye; these are 
placed in an ordinary spectacle frame and used for 
reading, &c. In a case of emmetropia this is all that 
is needed ; if hypermetropia is present, or if the patient 
has become presbyopic, the required convex curvature 
must be ground on one surface of the prisms as found 
above; or the convex lenses which correct the hyper- 
metropia or presbyopia may be ‘‘ decentrated”’ inwards, 
1.€., the optical centre of each lens instead of being in 
the middle of the ring of the spectacle frame is put close 
to its inner edge—only half a lens is used—by which 
means in addition to its action as a convex lens, it has 
that of a diverging prism. 

In a large number of cases we find these muscular 
deficiencies associated with errors of refraction and 
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when the refractive error is corrected the patient has no 
further difficulty. Sometimes complaint only is made 
when owing to some exhausting illness, or at the end 
of a fatiguing day’s work, the patient is either weak or 
tired. In those cases where general debility is present 
the tincture of nux vomica is useful, taken in 5-minim 
doses, and the general health must be improved. 

In very severe cases tenotomy has sometimes to be 
resorted to before relief can be obtained. 


PARALYSIS OF EXTERNAL OcuLAR MUSCLES. 


The external rectus (sixth nerve), the superior ob- 
lique (fourth nerve), may be paralysed separately; the 
internal, inferior, and superior recti, and the inferior 
oblique (third nerve) as a group, or separately, or 
the whole of the muscles may be palsied together 
(ophthalmoplegia externa). 

The symptoms of paralysis of a single ex- 
ternal ocular muscle, or group of muscles, are 
double vision (diplopia), with more or less marked 
deviation of the eye in some direction and want of | 
mobility in others. 

The direction of deviation and the relative position of 
the two images will tell us which muscle or muscles are 
affected. The projection of the false image is always 
in the opposite direction to that of the deviation of the 
eye; thus, with deviation of the eye inwards from 
paralysis of the external rectus the image is projected 
outwards, and we get what is known as ‘‘ homonymous 
diplopia.” With deviation of the eye outwards, the 
image is projected inwards and stands on the further 
side of the image of the properly directed eye, produc- 
ing ‘¢crossed diplopia.” 
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In the following descriptions the right eye is always 
supposed to be one affected :— 

Paralysis of right external rectus.—The eye 
deviates inwards, the patient goes about with his head 
rotated to the right, and looks to the left ; if he puts his 


4 


mi { a 
Left eye. Right eye. 


Fig. 37.—Diagram to illustrate the occurrence of homonymous diplopia in 
convergent squint. 

The left eye is turned in towards the nose. The normal position of the 
macula is represented by the dotted lines. The whole eye being rotated the 
macula occupies a position outside the normal, and the image of the candle 
falls on the inner side of the displaced macula and is projected to the outer or 
temporal side. 

In divergent squint the opposite condition is produced, the image of the 
candle flame falls on the outer side and is projected to the inner or nasal side. 
(From Swanzy’s ‘‘ Diseases of the Eye”’). 


head straight, two images at once appear, and we 
notice a marked convergent squint of the right eye; if 
an attempt is made to follow an object moved from left 
to right the images get further and further apart as 
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the object is moved further to the right, homonymous 
diplopia is present. If we hold a piece of coloured 
glass before one eye we shall find that the image on 
that side is coloured, 

Paralysis of the superior oblique.—In para- 
lysis of the superior oblique the deviation of the eye is 
not so noticeable, but is in a direction upwards and 
inwards. This is caused by the unbalanced action of 
the inferior rectus, which, unless counteracted by the 
superior oblique, drags the lower end of the vertical 
corneal meridian inwards and rotates its upper end out- 
wards. Double vision when looking downwards is the 
chief symptom. The images are homonymous; the false 
one is at rather a lower level and rather nearer to the 
patient than the true one, towards which it is inclined at 
the top. Paralysis of the superior oblique gives rise to 
great inconvenience; it causes uncertainty in walking, 
especially in going down stairs, and interferes with 
almost all occupations. As soon as the patient looks 
above the horizontal meridian the false image dis- 
appears. 

Paralysis of superior, internal, and in- 
ferior recti, inferior oblique, and levator 
palpebrze.—The upper lid droops and covers the 
eyeball; on raising it the eye is seen to turn outwards, 
diplopia occurs, the two images being side by side; if 
a piece of coloured glass is placed in front of the deviat- 
ing eye the image to the left becomes coloured (crossed 
diplopia). In some cases the accommodation is para- 
lysed and the pupil is dilated and fixed, in others no 
change is observable; in the cases in which the pupil 
is dilated the instillation of atropine causes further 
dilatation. 

If an attempt is made to look inwards or downwards 
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a distinct rotation of the cornea on an antero-posterior 
axis (unbalanced action of superior oblique) is noticed. 
If the sound eye is closed and the lid of the affected one 
raised, and the patient directed to walk, he flounders 
about in the most ludicrous fashion, the deviated eye 
giving him an erroneous impression of the position of 
the floor and objects in the room. 

Paralysis of separate muscles of this group may be 
met with, but is of extremely rare occurrence. 

Paralysis of all the external ocular muscles 
(ophthalmoplegia externa).—The upper lid is 
more or less drooped, the eye looks straight forward 
and has no movement in any direction. 

Examination.—In order to investigate a case of 
recently occurring diplopia in an adult, the observer 
will obtain most conclusive and accurate evidence by 
means of an examination of the relationship of the 
images of the two eyes. For this purpose a candle and 
a darkened room are necessary. : 

Stand in front of the patient at a distance of 2 to 3 
yards, and ascertain by moving the flame up and down, 
to right and left, in which part of the field the diplopia 
is noticed. By that means we discover whether the 
muscles raising or lowering the eyes, or those turning 
the globes to the right or left are in fault. 

Next, to ascertain which eye is affected, place the 
candle in the position of greatest diplopia and ascertain 
to which eye the most displaced image belongs. The 
eye to which the most displaced image belongs is the 
eye at fault. 

Having ascertained which eye and which group of 
muscles are affected we now have to separate the 
obliques from the recti (sup. and inf.). To do this we 
must remember that the action of the recti and obliques 
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is a double one, they draw the eye not only up or down, 
but also to the right or to the left, and their vertical 
action will be greatest when the globe lies in the same 
plane as the muscle. 

Hence the law that the rectus is affected if the maxi- 
mum vertical diplopia lies on the same side as the 
affected eye, and the obliques if on the opposite side, 
since the tendons of the recti always point to the side to 
which the muscle belongs. 

The right superior and inferior rectus pointing to the 
right, and the left superior and inferior rectus pointing 
to the left. 

The obliques point away from it. The right obliques 
pointing to the left, and the left obliques pointing to the 
right. The tendon of the superior oblique being con- 
sidered as if it took origin from the pulley. 

If the student wishes further information on this sub- 
ject he is referred to Mr. Maddox’s book from which the 
following directions are taken :— 

1. Find which group is affected :—-Superductors, sub- 
ductors, dextroductors, laevoductors. 

2. Which eye? ‘The eye seeing the most displaced 
image. 

3. Rectus or oblique? Rectus if the maximum ver- 
tical diplopia is on the side of the paralysed eye. Ob- 
lique if on the side of the sound eye. 


PARALYSIS OF INTERNAL OCULAR MUSCLES. 


The three internal muscles are the sphincter of the 
pupil, dilator of the pupil and ciliary muscle. The 
sphincter of the pupil and ciliary muscle are supplied 
by the third nerve through the ciliary ganglion; the 
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dilator of the pupil by the sympathetic, either through 
the ciliary ganglion or by branches which do not pass 
through it. : 

Paralysis may effect the iris alone.—The 
dilator may be paralysed (paralytic myosis) in which case 
the pupil will be moderately contracted, being about the 
same size as the other in good light; in very bright light 
it will contract a little, but when shaded will not dilate 
to anything like the same extent as the other. Conse- 
quently in dull light the affected pupil is much smaller 
than that of the sound eye. Accommodation is not 
affected. This condition of pupil is common as a phy- 
siological change in old age, but it then affects both 
eyes equally. When it occurs in one only it may be 
caused by paralysis of the cervical sympathetic; it is 
met with in cases of thoracic aneurism causing severe 
compression of the sympathetic trunk. The reverse 
condition, dilatation from spasm of the dilator, due to 
irritation of the sympathetic in the neck or thorax may 
occur. The sphincter alone may be paralysed (para- 
lytic mydriasis); in this case the pupil is moderately 
dilated, and its action both reflex and associated 
entirely absent. Complete paralysis of the iris both 
dilator and sphincter may occur (ividoplegia). The pupil 
is of medium size, quite uninfluenced by variations of 
light, but may act during accommodation (associated 
action). 

The ciliary muscle alone may be paralysed (cyclo- 
plegia). The range of accommodation is nil, the eye 
remaining adjusted for its far point, but the activity of 
the pupil is unaffected. This condition is not unfre- 
quently met with after diphtheria, but the paralysis is 
more often partial (paresis) than complete. When we 
speak of paralysis of accommodation we refer to ner- 
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vous cases, and do not include the diminished effect of 
accommodation consequent on presbyopia. 

The ciliary muscle and sphincter of the 
pupil may be paralysed as seen in cases of complete 
paralysis of the third nerve; the pupil is moderately 
dilated and fixed, and accommodation lost. 

Paralysis of all internal muscles (ophthal- 
moplegia interna).—All three internal muscles may 
be paralysed; the pupil is of medium size, the move- 
ments of the iris—both reflex and associated —are 
abolished, and accommodation is lost. 

Causes of ocular paralysis.—lf we exclude 
cases of orbital tumour, which are evident enough, and 
of which ocular paralysis is only one of many well 
marked symptoms, we have left a very large majority 
of cases of paralysis of the external ocular muscles, 
or external and internal combined, in which there is 
nothing in the condition of the eyeball, or orbit to guide 
us to the seat of disease. Meningitis, morbid growths, 
or periostitis about the base of the skull are often the 
cause of ocular paralysis, and occasionally aneurism of 
the carotid in the cavernous sinus, fracture of the base 
of the skull, and cerebral hemorrhage; but in all these 
cases the paralysis is seldom confined to one nerve. 

Gumma of the trunk of a nerve is probably the 
commonest cause of single paralysis. Some cases are 
referred to cold and considered similar to the peripheral 
paralysis of the facial from the same cause; about this 
point, however, there is room for considerable doubt. 
Paralysis of one nerve, usually of short duration, is met 
with in the early stages of locomotor ataxy, often occur- 
ring and passing off before any other symptom develops. 
Ophthalmoplegia externa comes on very slowly, taking 
many months for its full development; it indicates 
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sclerosing changes in the nervous centres, generally of 
syphilitic origin. 

The causes of internal paralysis are but little under- 
stood, syphilis or gout is often at the root of the evil, 
but the exact local lesions in the present state of our 
knowledge must remain doubtful. 

Treatment of ocular paralysis.—The treatment 
may be summed up in a very few words. Iodide of 
potassium and mercury should be given internally, and 
blisters applied to the temples or behind the ears, with 
galvanism to the affected muscles. 

With the exception of ophthalmoplegia externa or in- 
terna, the prognosis is good in recent cases of ocular 
paralysis; but in those of many months standing little 
improvement will result from treatment. ; 

Nystagmus signifies a peculiar, involuntary, quiver- 
ing motion of one or both eyes, dependent on rapid con- 
traction of antagonistic pairs of muscles. The disease 
is usually developed in infancy, and is then associated 
with considerable impairment of vision arising from 
congenital cataract, opacity of the cornea after oph- 
thalmia neonatorum, atrophy of choroid, &c. Nystag- 
mus occurs in some nervous disorders as locomotor 
ataxy, and also in persons who work in cramped or 
unnatural positions in bad light, as those employed in 
mines, when it is described as ‘‘ miner’s nystagmus.” 

Treatment.— Nothing can be done to remedy nys- 
tagmus in the two first classes of cases; but miner’s 
nystagmus may be entirely cured by removing the 
patient from his work and by the administration of 
tonics. 

Spasm of accommodation.—In many cases of 
anomaly of refraction and astigmatism a tonic or inter- 
mittent contraction of the ciliary muscle is present, it 
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often masks a considerable amount of hypermetropia 
and may at times make the hypermetropic eye appear 
to be myopic. If it exists with myopia the degree of 
short sight is increased. 

Symptoms.—Severe and constant pain in the eye- 
balls and forehead, increased on any attempt to use the 
eyes, associated with some anomaly of refraction (gener- 
ally hypermetropia), and inability to see either near 
or distant objects distinctly. These symptoms are 
modified or entirely removed by the use of a mydriatic. 

Treatment.—Paralyse the accommodation by the 
use of atropine (gr. iv. of sulphate to 3j. of water) or 
other mydriatic, and accurately neutralize any anomaly 
of refraction, 
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CHAPTER Vi. 
Tue EyveLIDS AND CONJUNCTIVA. 


Congenital anomalies.—<Absence of the eyelids; a 
failure of closure of the foetal fissure, leaving a cleft in 
one or both lids (coloboma); ptosis, complete or partial ; 
development of a third lid; pigment spots, moles, nzvi, 
and warty growths, have all been occasionally met with. 

Ulcers.—Simple ulcers, primary venereal sores 
(chancres), tertiary syphilitic and cancerous ulceration, 
are sometimes met with. The first three require to be 
treated on general medical principles; the last by 
operation, if the disease has not proceeded too far. 

Phthiriasis.—The pediculus pubis (crab louse) is 
sometimes found amongst the eyelashes close to the 
margin of the lids. The edges of the lids appear to be 
covered with scabs and crusts somewhat resembling 
tinea ; on close examination the insects themselves will 
be discovered adhering closely to the margin of the 
lids, their eggs being attached to the lashes near their 
bases. 

Treatment.—Clip the lashes and use daily some 
kind of mercurial preparation, none being better than 
the white precipitate ointment. 

Paralysis of the orbicularis muscle occurs in 
some cases of facial paralysis; there is an inability to 
close the eye, the lower lid falling away from the globe. 
Lachrymal secretion collects at the inner canthus, and 
constant watering of the eye results, consequent on the 
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displacement of the lower tear punctum and want of 
the proper movements of the lids. 


adopted. 

Spasm of the orbicularis muscle may occur 
from long continued intolerance of light, consequent 
on affections of the cornea. 

Treatment must be directed against the corneal 
affection (see Diseases of the Cornea). 

Spontaneous twitching, more especially of the 
lower lid, popularly known as “live blood,” is met with 
in some cases of hypermetropia, or in persons whose 
digestion is out of order; it is very probably due to 
muscular twitching. 


instillation of atropine, and attention to the general 
health. 

Acute inflammation of the eyelids may occur 
during or after acute diseases (measles, scarlatina, &c.), 
in the course of erysipelas, as the result of injuries, or 
in connection with severe inflammation of neighbouring 
parts, ¢.g., purulent ophthalmia. The swelling and 
redness are usually considerable, and the eye cannot be 
opened; the inflammation generally ends in resolution, 
but may (especially if it result from measles, scarlatina, 
&c.), go on to the formation of abscess, or even to 
sloughing of the skin. 

Treatment.—Locally, fomentations hitta hot boracic 
lotion ; if an abscess forms it should be opened—prefer- 
ably through the conjunctiva. 

The patient’s general health should also be attended 
to. 

Stye (hordeolum) is a small red and painful swelling 
situated on the outer surface of the lid near its margin, 

K 2 
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and consists in a circumscribed inflammation, dependent 
on an infection of the follicles of the cilia or lashes by 
micro-organisms. Styes generally occur in weakly, 
delicate persons; several may appear simultaneously, 
or there may be a succession of them; they give rise to 
considerable irritation, and are often extremely pain- 
ful. The inflammation usually goes on to suppuration. 

Treatment.—Fomentations, poultices, the adminis- 
tration of tonics, and good living. Suppuration may 
sometimes be prevented by rubbing the red oxide of 
mercury ointment into the swellings as soon as they 
appear. Pulling out a lash in the centre of the stye 
may sometimes shorten its duration ; but when pus has 
formed, the little tumours should be opened. If attacks 
are frequent, the refraction should be tested, in this, 
and all chronic inflammations of the lids and con- 
junctiva. 

The probable reason why an uncorrected error of 
refraction is a predisposing cause of so many conjunc- 
tival troubles, is that the ciliary muscle being so 
constantly in action, a chronic hyperzemia of the front 
of the eye is brought about. Secondarily an increased 
secretion of the numerous and various glands connected 
with the conjunctiva results, leading to inflammation of 
the lid margins, styes, Meibomian cysts, &c. 

Tinea (ophthalmia tarsi blepharitis). Patients suf- 
fering from slight tinea present themselves with scurf 
attached to the margins of the lids; in the more severe 
forms with yellowish-brown, dry, and closely adhering 
crusts. The lashes are often scanty, many of them 
having fallen out. 

On removing the crusts the margin of the lid will be 
found ulcerated, fissured and easily bleeding. The 
disease consists in inflammation and ulceration in and 
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about the follicles of the lashes; it runs a very chronic 
course, often lasting for years in spite of remedies. It 
occurs most commonly in delicate children and young 
adults. In old cases the margins of the lids are much 
thickened, giving rise to redness and eversion of the 
lower lids, with displacement of the tear puncta, and 
consequent watering of the eye. This condition is 
known as “lippitudo.” 

Treatment.—Slight cases can generally be cured by 
the use of a lotion containing 10 grains of boracic acid 
to 1 ounce of water, applied three or four times a day, 
and of mild nitrate of mercury ointment (one part of the 
ordinary nitrate of mercury ointment to eleven of lard),* 
smeared along the margins of the lids night and 
morning. 

The patient should be directed to remove all the 
crusts by bathing with warm boracic lotion or a weak 
alkaline solution} before applying the ointment. Iron 
or cod-liver oil, or the two combined, should be given 
internally in delicate subjects. 

More severe cases should be treated by pulling out 
the lashes and removing the scabs with forceps, and 
then applying solid nitrate of silver to the raw surface. 

In cases where the lower tear punctum has become 
everted the punctum and canaliculus must be slit up. 
(See Part 2, Chapter II.). This condition is often kept 
up owing to a weak state of'health. The removal of 
adenoids and enlarged tonsils have in some chronic 

* The ointments employed in the ophthalmic department at Guy’s 


Hospital are now almost invariably prepared with vaseline instead of 
lard. 


+ Sodium bicarbonate . : . 7 grains 
Borax : : : ; Ss a 
Sodium chloride . ; ae Sa 


Warm water ‘: é . 2 ounces. 
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cases effected a cure. The refraction should always 
be investigated. | 

Injuries.—Wounds of the eyelids, however exten- 
sive or ragged, after having been thoroughly cleansed, 
should be brought accurately together; they will 
usually heal readily enough. Should there be any loss 
of substance, an endeavour must be made to prevent 
contraction of the resulting cicatrix causing distortion 
of the lids. 

Ecchymosis of the lids (black eye) frequently 
occurs as the result of blows, and may be caused by 
leech-bites or operations, and occasionally as the result 
of strain as in whooping cough. 

Treatment.— Most cases may be left alone, but if it 
is desirable to get quickly rid of the effused blood, a 
cold poultice made of equal parts of the scraped root of 
black bryony and bread crumbs should be applied. 
The poultice should be kept on as long as the patient 
can bear it. The application is often accompanied by 
a good deal of stinging pain. 

Emphysema of the lids sometimes occurs from 
rupture of the mucous membrane of the nose, air being 
forced into the cellular tissue of the eyelids on sneezing 
or blowing the nose. Gentle pressure with cotton wool 
and a bandage, and avoidance of violent expiratory 
movements, sneezing, &c., is the only treatment re- 
quired. 

The lachrymal apparatus.—The principal affec- 
tions of the tear passages, &c., will be described in 
Patt: if. 
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THE ConjJUNCTIVA. 


Ophthalmia.—This term includes all the different 
forms of inflammation of the conjunctiva. Certain 
characters are common to all: these are more or less 
vascularity of the membrane, uneasiness and stiffness of 
the lids, pain of a smarting character, some kind of dis- 
charge, and gumming together of the lids during sleep. 

Inflammation of the conjunctiva has to be distin- 
guished from inflammation of the sclerotic or sub- 
conjunctival fascia, and from the injection of these 
structures which is present in many of the inflammations 
of deeper parts of the globe. ‘The distinction can be 
made by paying attention to the position of the vessels 
and the character of the pain. For position of vessels 
see. Chapter L1.,.pp. 27,28: Adrenalin, a. preparation 
made from the supra-renal glands, is sometimes used to 
diminish the congestion of the conjunctival vessels, 
owing to its local action as a vaso-constrictor. 

The pain in inflammation of the conjunctiva is of a 
smarting character; while in inflammations of deeper 
parts it is dull and aching, and often very severe. 

Treatment.—Inflammations of the conjunctiva are 
as a rule best treated by weak astringent applications. 

Any of the following formule may be employed :— 

Bovacic Acid Lotion. 

Boracic acid, gr. x. to xv.; water, or rose-water, 3). 

Useful in all forms of ophthalmia and in sloughy 
ulceration of the cornea. 

Strong Alum Lotion with Bovacic Acid. 

Alum, gr. x.; boracice-acid,.gr.x.to xx.; water, 3}. 

Useful in cases of purulent ophthalmia. 
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Alum Lotion. 

Alum, gf. iv. tO vj.5 water, 3). 
Lotio Lodi. 

Ie. Todine, mv. 5 water 3 j. 

Formalin Lotion. 

Formalin (40 per cent.), 1; water, 2000. 

Hyd. Perchlor, Lotion, 

Mercuric chloride, 1; distilled water, 5000. 

Chinosol Lotion. 

Chinosol, 1; water, 2000. 
Chloride of Zinc Drops. 
Chioride’ of zinc, gr. 1j.$ water, 74. 

Most useful in cases of chronic ophthalmia. 

Sulphate of Copper Drops. 

Sulphate of copper, gr. ij.; water, 3). 

Sulphate of Zinc Drops. 

Sulphate of zime,\er. ij. j awater, 44; 

Nitrate of Silver Drops. (Not to be used if any corneal 

ulceration exists). 
Nitrate of silver, gr. j.; water, 3]; 

Atropine and Astringent Solution. 

Sulphate of atropine, gr. 4 to gr. ij.; sulphate or 
chloride of.zinc, gr. ij.; water, 3 j. 

Useful in cases where iritis or keratitis occurs in the 
course of ophthalmia. 

Any of these remedies may be given to the patient to 
use himself; they should be applied from three to six 
times a day, or oftener, and the patient should be 
directed to wash away all discharge before using any 
of them, and to take care that the lotion goes well 
between the lids, and is brought thoroughly into con- 
tact with the conjunctiva. All the lotions should be 
mixed with an equal quantity of warm water before 
being used. The ‘drops’? mentioned above are most 
valuable in chronic cases, 
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Some kind of ointment (boracic, spermaceti, mild 
nitrate of mercury, &c.) should also be ordered to be 
smeared on the margins of the lids at night, to prevent 
their becoming gummed together during sleep. 

The condition of the patient’s general health should 
also be attended to. 

Other applications, which should be used by the sur- 
geon himself, are :— 

The nutigated mtvrate of silver stick (consisting of nitrate 
of potash and nitrate of silver, in the proportion of three 
parts of the former to one of the latter); gveen stone, 
lapis divinus (consisting of equal parts of alum, nitrate of 
potash, and sulphate of copper, with a small quantity 
of camphor), and solid nitrate of silver. In order to apply 
any of these the patient should be seated in a chair, 
and the surgeon should evert the lids and lightly rub 
the conjunctival surface with either. If a preparation 
of nitrate of silver be employed, the conjunctiva should 
be washed with salt and water immediately after the 
application. 


VARIETIES OF OPHTHALMIA. 


Catarrhal ophthalmia.—The conjunctiva, both 
ocular and palpebral, is highly injected, red and some 
times swollen; there may be small extravasations of 
blood in the former, and there is a thick yellow, tena- 
cious discharge. 

One or both eyes may be affected, the disease usually 
commences in one and spreads to the other in the 
course of two or three days. 

FEtiology.—Catarrhal conjunctivitis is due to the 
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presence of various micro-organisms in the conjunctival 
sac (staphylococci, streptococci, bacilli, &c.). 

In health, various pathogenic organisms can often be 
found in the lower fornix of the conjunctiva; conse- 
quently we must consider the etiology of catarrhal 
ophthalmia to consist of a predisposing, as well as of an 
exciting cause, in many cases. The latter is usually 
some slight traumatism, irritation from dust, noxious 
gases, cold, errors of refraction, general debility, &c. 
These reduce the resisting power of the tissues, and so 
enable the organisms to grow. 

Treatment.—In the early stages (before there is 
any amount of discharge) some soothing application 
(weak, warm antiseptic lotions) should be employed ; 
later on, an astringent, boracic acid and alum lotion, 
or alum lotion alone, should be used three times a 
day, and some mild nitrate of mercury or spermaceti 
ointment smeared on the edges of the lids at bedtime, to 
prevent their becoming gummed together during sleep. 

The patient (or, in the case of a child, those who 
have the care of it), should be warned of the contagious 
nature of the disease, and no sponges, towels, &c., 
which he is in the habit of using, should be used by 
other people. Among the poorer classes it is very 
common to see a whole family suffering from catarrhal 
ophthalmia. 

Muco-purulent ophthalmia.— A _ troublesome 
form of conjunctival inflammation accompanied by 
flakes of muco-pus floating in tears, swelling and red- 
ness of the eyelids, and often intolerance of light, is 
frequently met with in children recovering from measles, 
scarlatina, &c. The patients are often extremely feverish 
and irritable. The Koch- Weeks bacillus is often found 
in these cases, and sometimes the pneumococcus of 
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Fraenkel produces cases clinically indistinguishable 
from those due to the Kock- Weeks bacillus. 

Treatment.—aA few drops of a solution of sulphate 
of atropine (gr. iv. to 3j.) should be dropped into the 
eyes by the surgeon himself, once or twice a week, if 
there is much photophobia; a large shade to cover 
both eyes should be ordered; hyd. perchlor. lotion used 
three to six times a day or oftener; yellow oxide of 
mercury ointment put within the lids at night; the 
bowels freely opened by a powder of calomel and 
rhubarb, or other aperient, repeated on alternate nights 
for a week, and directions given as to the child’s feed- 
ing. When the bowels have been well cleared out 
iron or other tonic should be prescribed. 

Chronic ophthalmia is usually a sequel of some 
more acute form; the palpebral conjunctiva is reddened, 
and the ocular conjunctiva presents patches of slightly 
increased vascularity, but no general redness, as in 
catarrhal ophthalmia; the lids are often somewhat 
thickened, and the caruncle and semilunar fold swollen. 
There is slight mucous discharge, which forms dry 
crusts on the margins of the lids, and at the inner 
canthus; overflow of tears may occur from obstruction 
or displacement of the tear puncta. 

Treatment.—The same as that of catarrhal oph- 
thalmia. The lotions may be used at their full strength, 
and the guttz mentioned above are all useful in chronic 
cases. The disease may continue for almost any time, 
and when one remedy appears to have lost its effect, 
another should be tried. 

In all obstinate cases the probable existence of some 
anomaly of refraction must be remembered and looked 
for. Lotions will do no good so long as hyperme- 
tropia or astigmatism remains uncorrected. If other 
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causes are not obvious, sometimes a misdirected lash is 
to be found. Constantly working in a smoky, or badly 
ventilated room, also predisposes to chronic conjunc- 
tival troubles. 

Phlyctenular ophthalmia, usually met with in 
children and young adults, especially females, is cha- 
racterised by the existence of small pinkish elevations 
on the conjunctiva, most commonly near the margin 
of the cornea; each little elevation has a wisp of blood- 
vessels leading to it if near the corneal margin, and is 
surrounded by a zone of vascularity if situated in any 
other part of the conjunctiva. There is some watering 
of the eye and slight mucous discharge. 

Patients are frequently met with who suffer from 
repeated attacks of phlyctenular ophthalmia; in such, 
some anomaly of refraction is nearly always present. 

Treatment.—In treating phlyctenular ophthalmia 
our object is to set up a certain amount of irritation 
of the conjunctiva, by which the phlyctenule will be 
destroyed. This can be attained by dusting calomel 
into the eye daily, or by ordering a small quantity of an 
Ointment containing 1 grain of yellow oxide of mer- 
cury to 43. of vaseline, to be applied to the anuer 
surface of the lower lid at bedtime. Either of these 
remedies will soon cause the phlyctenule to disappear. 
Tonics should be given if required. The refraction 
must always be carefully tested in all obstinate or recur- 
rent cases. The disease, as affecting the conjunctiva 
covering the cornea, will be spoken of under diseases of 
that structure (vide pp. 156, 157). 

Granular ophthalmia— Trachoma— Egyp- 
tian ophthalmia.—This disease occurs at all ages, 
and is very common amongst the lower classes, especi- 
ally of the Jews and Irish; it is highly contagious. 
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Granular ophthalmia is often very prevalent where large 
numbers of persons are crowded together in workhouses, 
parish schools, barracks, &c. It would appear that in 
those who have lived for a considerable time under 
unfavourable hygienic conditions, a peculiar granular 
state of the palpebral conjunctiva becomes developed. 
Persons thus affected are said to be predisposed to 
granular ophthalmia. During an acute attack the 
patient suffers from photophobia, lachrymation, and a 
feeling of heat and uneasiness in the eyes. On everting 
the upper lid the conjunctival surface is seen to be 
rough, the unevenness being due to small rounded 
nodules, sometimes of a pinkish colour, sometimes 
almost gelatinous in appearance, most marked at the 
retrotarsal fold, and varying in number, distribution, 
and arrangement with each case; these are the so-called 
‘‘sago grain”? bodies. On examining the upper part of 
the cornea we find vessels invading this usually evas- 
cular structure (conjunctival vessels) passing over the 
limbus just beneath the anterior epithelium. 

This condition which is due to the constant irritation 
of the cornea by the rough surface of the lid is really a 
new formation consisting of vascular tissue, rich in 
cells, similar to the infiltrated trachomatous conjunctiva 
of the lids, and is called pannus trachomatosus. 

After an acute attack has subsided the conjunctiva 
may remain chronically inflamed, the patient being 
troubled more by the sequele of the disease than by 
the disease itself, and an acute attack may supervene on 
the chronic condition at any time. 

The long history, the nationality of the patient, the 
position of the trachoma bodies, the upper lid being the 
only one, or the one most, affected, the presence of 
pannus, its resistance to treatment, all assist in deter- 
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mining the diagnosis when any doubt exists. Jolli- 
cular conjunctivitis with which trachoma is sometimes 
confounded, has the conjunctiva of the lower lid affected 
most, pannus is absent, and the inflammatory sym- 
ptoms much slighter and more amenable to treatment, 
although the follicles themselves persist for a long time. 

In old cases, and especially in those that have been 
treated by strong caustics, the conjunctiva may be 
found converted into a mass of rough hard cicatrices, 
and its secreting power destroyed, the condition known 
as “‘xevophthalma” being developed. A condition re- 
sembling xerophthalmia and closely allied to, if not 
identical with it, is described as ‘essential shrinking 
of the conjunctiva” and is said to be preceded by an 
eruption of pemphigus upon the conjunctival surface. 

Granulations in active granular ophthalmia are always 
found most developed on the conjunctiva covering the 
attached border of the tarsal cartilage of the upper lid. 
Their appearance is more or less altered by treatment ; 
they are accompanied by thick yellow discharge, and 
there may be more or less severe intolerance of light. 

Sequelz of granular ophthalmia.—The cornea 
may become more or less opaque and vascular, especially 
at its upper part, where the “pannus” exists. This is 
caused by constant irritation of the cornea by the rough 
surface of the lid. Corneal ulceration and iritis may also 
occur. 

The conjunctiva may be destroyed to a greater or 
less degree, extensive cicatrices being formed, which, 
by their contraction, cause shrinking of the membrane 
and distortion of the lids, with entropion and narrowing 
of the palpebral aperture. The hair bulbs may become 
‘displaced, causing the eyelashes to be misdirected 
(trichiasis) (see Part 2., Chapter II.). The results of 
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granular ophthalmia are frequently aggravated by un- 
skilful treatment. 

Treatment.—In treating granular ophthalmia our 
object is to destroy the granulations, with as little 
damage as possible to the conjunctiva itself. 

The use of strong caustics must be carefully avoided, as they 
cause too much destruction of tissue, followed by the 
formation of contracting cicatrices. 

Slight cases can be cured in a short time by the 
application of mitigated nitrate of silver stick twice a 
week, or oftener, and the use of sulphate of copper 
drops from three to six times a day. 

Special roller forceps are made to squeeze out the 
trachoma .bodies and so remove them, and are most 
useful in the cases where these are large and fleshy. 

An anesthetic should be given, the upper lid everted 
and the blades of the forceps, with the folded conjunc- 
tiva between them, firmly pressed together and drawn 
along the whole length of the everted lid. 

More severe cases will remain under treatment for 
months or years, and will tax the surgeon’s ingenuity 
and patience to the utmost, but if persevered with will 
improve greatly and may ultimately recover. If the 
ophthalmia is of recent date the granulations should be 
touched every day with the mitigated nitrate of silver 
stick, and sulphate of copper drops used from three to 
six times daily. 

In chronic cases the green stone should be used in- 
stead of the nitrate of silver stick. 

The application of calomel powder or quinine to the 
granulations has also been found useful in some cases. 

In cases where there is much photophobia with pain, 
or if the cornea is ulcerated, or iritis present, hot seda- 
tive fomentations should be employed five or six times 
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a day, and solution of atropine gr. j. to %j., dropped 
into the eye three times a day, until the more acute 
symptoms have passed off, when the caustic treatment 
can be commenced. 

When the cornea is completely opaque and fleshy 
looking, inoculation with pus from a case of purulent 
ophthalmia may be tried, but only in extreme cases, 
otherwise we may do more harm than good by causing 
sloughing of the cornea; should but one eye be affected, 
care must be taken to prevent the other becoming ino- 
culated. 

In some cases of old standing granular ophthalmia 
where the granulations are rough and pale, and there is 
considerable pannus, much good may be done by set- 
ting up purulent ophthalmia by the application of an 
infusion of the seeds of Abrus precatorius—jequirity seeds 
—commonly known as crab’s eyes. The infusion should 
be prepared thus :— 

Jequirity seeds, free from husks, gr. 70 
Distilled water, 3 ii. 

Soak bruised seeds in the water for two hours, then 
pound up and re-soak in the same water for 22 hours, 
and filter. 

The infusion should be applied by everting the lids 
and brushing it freely over them and well into the fornix 
with a camel-hair brush. 

The effect produced is, that within five or six hours 
sharp conjunctivitis sets in, followed in six hours more 
by the formation of a membrane over the conjunctiva, 
both ocular and palpebral, with pain, swelling, photo- 
phobia, watering and abundant muco-purulent discharge. 
The inflammation remains at its height for about twelve 
hours, and then begins to subside, it can be reproduced 
by a further application of the infusion, If the desired 
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effect is not produced by one application, as many more 
may be made as necessary. 

Pannus as a rule requires no special treatment, and 
if not very dense, disappears as the granulations are 
cured, but in cases where it is dense and does not dis- 
appear with the granulations, improvement may follow 
the operation of peritomy (¢.¢., incising the conjunc- 
tival and episcleral tissue around the cornea at the 
corneo-scleral margin), or deep cauterization around 
the corneal margin with the actual cautery. 

Purulent ophthalmia.— Purulent ophthalmia 
may be met with, as ‘‘ophthalmia neonatorum” in 
children, soon after birth, or in older persons. In the 
former case it is caused by contact of contagious 
vaginal secretions, by want of cleanliness and care, or 
a combination of the two; in the latter by contact with 
some form of specific pus, or by constant irritation of 
the already inflamed conjunctiva. It is highly con- 
tagious. 

The worst form of the disease, whether occurring in 
infants or older persons, is that caused by inoculation 
with the gonococcus ‘ gonorrhceal ophthalmia,’” when 
the virus is most virulent. — 

‘‘Ophthalmia neonatorum” makes its appearance a 
few days after birth; the eyelids are found red or 
bluish-red and swollen; the eyes can only be opened 
with difficulty, and on attempting to separate the lids, 
thick yellow purulent discharge escapes from between 
their edges; both eyes are almost always affected. 

Purulent ophthalmia in older persons may affect one 
or both eyes; it commences with intolerance of light, 
lachrymation, and injection of the conjunctiva, shortly 
followed by marked cedema of the lids with a thin blood 
stained discharge, the oedema being so great that the 

Li 
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lids cannot be opened. In about twelve to twenty-four 
hours its rea] nature becomes apparent by thick yellow 
discharge from between the swollen, red, and some- 
times everted lids. The conjunctiva is bright scarlet, 
traversed by large distended blood vessels, and much 
swollen, especially the ocular portion (chemosis) which 
may overlap the cornea, and protrude in folds between 
the lids; there is pain and intolerance of light; and 
there may be much general depression, especially if the 
attack has lasted long. The great danger to be feared in 
purulent ophthalmia is implication of the cornea, which 
may be partially or entirely destroyed by suppuration 
or sloughing. The patient may be suffering from 
gonorrhea. 

Treatment.—lIn all cases the patients themselves 
or their parents should be warned of the contagious 
and serious nature of the disease, and if one eye only 
be affected, the greatest care should be taken to protect 
the other. This may be done in children by careful 
bandaging of the unaffected eye; in grown up persons 
by the application over the sound eye of what is known 
as a ‘Buller’s shield,” 7.¢., a watch glass fixed in the 
centre of a piece of thin indiarubber sheeting, cut to the 
required size and secured by strapping. If possible, 
a good view of the cornea should be obtained, as its 
condition materially influences the prognosis with regard 
to sight. The examination should be made with care, 
as the cornea may be damaged whilst making it. 

In ophthalmia neonatorum the treatment required 
is to wash out the eyes every hour or half-hour with 
boracic acid or other antiseptic lotion until the dis- 
charge is lessened; the lotion need only be used thus 
frequently for twelve hours out of twenty-four (from 
8 a.m. to 8p.m.), the child being allowed to sleep at 
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night; as the discharge gets less the lotion may be used 
less frequently. When there is much discharge the 
conjunctiva of the lids should be painted with a solution 
of Silver nitrate (er: v. to %j.) once a. day: Some 
simple ointment should be applied to the margin of the 
lids once or twice a day to keep them from sticking 
together. The greatest attention must be paid to 
cleanliness. 

Slight cases of purulent ophthalmia in older persons 
may be treated in the same manner, but the more 
severe forms (especialiy the gonorrhceal) require much 
more energetic measures. 

The treatment should be both local and constitu- 
tional. 

Local treatment.—When the patient is first seen 
the lids should be everted, and the whole conjunctiva, 
brushed over with a stick of solid nitrate of silver, or 
painted with a solution of forty to sixty grains of the 
salt to 3j. of water ; the application should be repeated 
in the course of two or three days if no improvement 
has taken place. Nitrate of silver may be applied so 
long as the discharge is free and copious. Its action is 
due probably to the formation of a superficial coagulum 
which entangles in it the specific organisms, the whole 
being thrown off as a slough. 

Boracic acid lotion, gr. x. ad 3)j., 

Permanganate of potash, 1 to 2000, 

Chinosol, 1 to 2000, 

Formalin (40 per cent.) 1 to 2000, 

Lotio hyd. perchlor., 1 to 5000, 
are some useful lotions to use. The patient should be 
kept lying in a subdued light, and a bag of ice, or lint 
kept wetted with ice water, applied over the closed lids; 
the ice or lint should be removed and the eyes washed 
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out every hour or half-hour with some astringent or 
antiseptic lotion, the greatest cleanliness being observed. 
Another and extremely efficacious plan of treatment is, 
having thoroughly cleansed the eye from discharge, to 
fill the conjunctival sac, with an ointment of Hyd. ox. 
flav., gr. xvi., Acid. borici, gr. x., Atropine sulph., gr. ij., 
cocaine hydrochlor., gr. x., vaseline, 3j. The ointment 
may be applied with a brush, syringe, or quill; it does 
not matter how, so long as the conjunctiva is thoroughly 
coated with it. The eye should then be covered with a 
piece of lint smeared with the ointment and lightly 
bandaged. A fresh cleansing and application of the 
ointment is required every four hours or oftener ac- 
cording to the amount of discharge. As soon as the 
swelling has subsided, and the discharge become sensi- 
bly lessened, the ointment may be discontinued and 
washing with boracic acid lotion substituted. What- 
ever form of local treatment is adopted the great point 
is never to allow discharge to collect. 

Should there be much pain, and the patient strong, 
blood may be taken from the temples by leeches or the 
application of the artificial leech, but, as before stated, 
most patients suffering from severe purulent ophthalmia 
are much depressed, and will not bear depletion. If 
there is great swelling, pressure on the cornea may be 
lessened by freely dividing the outer canthus, with a 
strong pair of scissors or scalpel. 

Constitutional treatment.—A good purge should 
be given, followed by the free administration of tonics, 
especially iron and quinine, with good living, and a fair 
amount of stimulants. 

If perforation of the cornea threatens or has taken 
place, the eye should be kept firmly bandaged, so as to 
prevent as much as possible any escape of the contents 


of the globe. 
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Diphtheritic ophthalmia.—This form of oph- 
thalmia is but rarely met with in London; it affects 
persons of all ages. At first sight the case appears to 
be one of severe purulent ophthalmia; its chief cha- 
racteristic, however, is a solid infiltration of the sub- 
stance of the conjunctiva, with or without the formation 
of diphtheritic membranes on its surface. The affected 
eye is frequently lost from implication of the cornea. 
The sound eye should be guarded by a bandage or 
Buller’s shield. The disease is best treated by injec- 
tions of diphtheria antitoxine. Antiseptic applications, 
in the form of lotions, &c., and iodoform powder or 
ointment, should be used; attention being also paid to 
the patient’s general health. 

Membranous ophthalmia is more commonly 
met with than the foregoing. It looks at first sight like 
a case of moderately severe purulent ophthalmia, but 
on closer examination the characteristic yellowish mem- 
brane will be found adhering closely to the palpebral 
conjunctiva, from which it can be separated, leaving an 
abraded and bleeding surface. Membranous ophthal- 
mia differs from true diphtheritic ophthalmia by the 
absence of the solid infiltration. 

The treatment is the same as that of catarrhal 
ophthalmia. Strong perchloride of mercury lotion, 1 to 
2000, Or 3000, is especially useful in this condition. 

Ulcers.—Simple ulceration of the conjunctiva is 
rare, syphilitic sores are occasionally met with, can- 
cerous ulceration is mentioned in Part 2, Chapter II. 

Injuries.—Wounds of the conjunctiva usually heal 
readily enough, requiring only simple treatment. 

Burns are usually caused by contact with lime or hot 
metals; the damage done may be only slight, or the 
whole conjunctiva and cornea may be converted into a 
dead white slough. 
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Treatment.—The conjunctiva should be carefully 
examined, and all foreign bodies and portions of sloughy 
tissue removed; should the injury have been caused by 
lime, the surface of the conjunctiva must be carefully 
cleansed with a weak solution of acetic acid or simple 
warm water. Some oil should be placed between the lids, 
and the eye bound up with wet boric lint and a bandage. 
If any symptoms of iritis appear, a solution of atropine 
should be dropped into the eye from three to six times a 
day. Should there be much discharge, boracic acid or 
other astringent lotion may be used. Should there be 
much pain a two to four per cent. solution of hydro- 
chlorate of cocaine should be dropped into the eye five 
or six times a day. 

When the sloughs have separated, care must be taken 
to prevent adhesions between the raw surfaces left, by 
passing a probe between the lids and eyeball once or 
twice a day, and directing the patient to draw the lid 
away from the globe frequently. 

Foreign bodies.—Small pieces of coal, iron, &c., 
are sometimes found embedded in the conjunctiva, and 
must be removed. The addition of one drop of a 
solution of cocaine (gr. v. to 3j.) greatly facilitating 
the removal. 

Heemorrhage into the substance of the conjunctiva 
or beneath it may occur spontaneously, or from injury ; 
no treatment is necessary; the patient may be assured 
that no harm will come of it, and that the blood will 
disappear in the course of a week or longer. 
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CHAPTER’ VII. 


THE CorNEA, SCLEROTIC, EPISCLERAL TISSUE, AND 
LENS. 


THe CorRNEA. 


Inflammation of the cornea (corneitis or keratitis). 
The cornea in health is transparent and its surface 
perfectly smooth and polished. 

A body may have a surface which is smooth and 
polished but may not be transparent (porcelain), or the 
surface may be polished but not smooth, the substance 
remaining transparent (films of French gelatine), or 
lastly the surface may be smooth but not polished 
or transparent (ground glass). 

Morbid changes in the cornea manifest themselves by 
an interference with its transparency, smoothness, or 
polish. We judge of the transparency of the cornea by 
the distinctness of the tissues seen through it (iris). Its 
smoothness and polish by the regularity and brilliancy 
of the reflection from its surface. 

The epithelial layer of the conjunctiva is continued 
over the cornea as its most superficial layer, and is 
really the direct continuation of the conjunctiva. The 
polish of the cornea depends on the perfect regularity 
of the cells forming this layer. Beneath it is a homo- 
geneous membrane—Bowman’s membrane, separating 
the epithelium from the parenchyma of the cornea 
which is mainly composed of interlacing fibres of con- 
nective tissue. 
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The two deepest layers are Descemet’s membrane 
and the endothelial layer lining the anterior chamber. 

The cornea is evascular, being nourished by means of 
lymph coursing through lymph spaces and canals. 

It is supplied by the fifth nerve, and unlike the con- 
junctiva is very sensitive. 
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Fig. 38.—Diagram of Cornea. A. Anterior epithelium. B. Bowman’s 
membrane. C. Corneal tissue proper. D. Descemet’s membrane. F#. Endo- 
thelium lining anterior chamber. 


Inflammation of the cornea is known as keratitis or 
corneitis. Keratitis may be superficial or deep; it may 
lead to destruction of tissue, in which case, should 
repair take place ordinary scar tissue will replace the 
lost substance, a permanent opacity remaining; or on 
the other hand, if no loss of tissue takes place, the 
inflammatory products are absorbed and the cornea 
regains its usual transparency. 
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The distinction between a superficial inflammation 
due to an ulcer &c., and a deep parenchymatous change 
is clinically decided by the appearance of the reflection 
from the source of light used to examine the eye, be 
it window, gas, or candle flame. If the reflection is 
blurred and indistinct the change is deep, the surface of 
the cornea being smooth, but its polish lost. If the 
reflection is distorted, broken, and irregular, then the 
change is superficial, the surface of the cornea being 
affected. 

An opaque cornea, having a smooth and polished 
appearance, is in a condition of complete repair, after a 
loss of substance, that is, it is a healed cicatrix. ‘Trans- 
parent cornez, with irregular but polished surfaces, are 
found in cases of clean ulcers, where repair is taking 
place, but scarring has not yet started. 

The surface of the cornea may be irregular, due, not 
to a loss of substance, but to a raising of the surface, as 
in cases of vesicles, phlyctens, foreign bodies, &c. 

It cannot be too earnestly insisted upon, that the 
student should in all cases examine critically the reflec- 
tion from the surface of the cornea. 

Symptoms.—Keratitis is characterized by watering 
of the eye, impairment of vision, intolerance of light, 
and pain, at times severe, at others insignificant; on 
examination, more or less of the cornea will be found 
cloudy or quite opaque, and blood vessels may be seen 
in its substance or on its surface. 

It is of importance to notice the course and position 
of the blood vessels in any case where the cornea has 
become vascular. Should the vessels lie altogether in 
the cornea, commencing near its margin, and passing 
for a variable distance in its substance, the case is pro- 
bably one of interstitial keratitis; but should the vessels 
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be continuous with those of the conjunctiva, pass over 
the margin of the cornea, and lie superficially on its 
surface, the vascularity is probably due to mechanical 
irritation from granular lids or inverted lashes. 

It is very necessary that the difference between these 
two forms of vascularity should be recognized, as their 
treatment varies widely. 

In the former case the treatment of keratitis, to be 
presently described, should be adopted; in the latter, 
treatment must be directed against the cause of the vas- 
cularity (granular lids, &c.). 

Keratitis may be due to local or constitutional causes, 
or secondary to inflammation of the tissues around. 

Interstitial or parenchymatous keratitis 
(corneo-iritis, syphilitic keratitis, diffuse keratitis). 

Interstitial keratitis occurs in persons who are affected 
by hereditary syphilis; it is frequently, but by no means 
invariably, associated with changes in the teeth, pegged 
canines, notched incisors, or dome-shaped first molars; 
flattened nose, fissures around the angles of the mouth, 
or other manifestations of congenital syphilis. In some 
cases injury seems to be the exciting cause of this form 
of keratitis. Interstitial keratitis is an affection of the 
structures developed in conjunction with the uveal or 
middle tunic of the eye, that is to say, the deep parts of 
the cornea, iris, ciliary body and choroid. The student 
should remember this, because in many cases, and 
those the most serious, the implication of the iris, 
ciliary body and choroid, stamp this disease as more 
than merely a corneal affection and in all severe cases 
the ciliary body and the choroid participate in the 
inflammation. 

It usually makes its appearance between the fifth and 
eighteenth years, but has been known to appear as late 
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as the thirtieth; it always affects both eyes, either 
simultaneously or at short intervals; it runs a very 
chronic course and is most intractable, a severe attack 
often lasting from twelve to eighteen months. Relapses 
are frequent, and occasionally recurrences occur. The 
prognosis with regard to vision is good in most cases, 
although the course of the disease is long. 

Symptoms.— Interstitial keratitis presents all the 
symptoms of inflammation of the cornea in a marked 
degree. The opacity is peculiar and is caused by infil- 
tration of the substance of the cornea with small cells 
mainly aggregated at its deep part, the more superficial 
layers being quite free. 

At first the cornea becomes spotted at its centre, but 
the spots soon run together, forming a greyish haze ; 
opacity then commences at the upper and lower corneal 
margins, and gradually spreads, until the whole struc- 
ture resembles somewhat a piece of ground glass, 
apparently blood-stained in parts, from the development 
of innumerable minute blood vessels. There is always 
a well marked band of ciliary injection. Interstitial 
keratitis is not unfrequently complicated by iritis, hence 
the name ‘‘corneo-iritis,’ and in severe cases with 
cyclitis, as evidenced by alterations in tension and 
deposits at the back of the cornea. The implication of 
the choroid cannot be ascertained until the cornea has 
cleared. 

The opacity having reached a certain point, may 
remain stationary for months, but at length clearing 
commences, and the cornea regains more or less of its 
normal transparency, recovery always taking place to 
a much greater extent than would be at first expected. 
When the cornea has sufficiently cleared to allow an 
examination of the fundus to be made, spots of atrophy 
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and masses of pigment in the choroid are frequently 
seen, showing that ‘choroiditis disseminata” has 
existed along with the corneitis. In some few cases 
the eye becomes enlarged, its anterior portion bulging 
forwards; the ciliary region becomes stretched and 
thinned and appears dusky in colour, and the tension 
of the globe is increased. In other cases the eye 
becomes soft and eventually shrinks. The subjects of 
interstitial keratitis often become quite deaf from 
chronic interstitial inflammation of the labyrinth af- 
fecting the terminations of the eighth nerve, often 
coming on suddenly and associated with giddiness. 
The affection is always bilateral, one ear being often 
more affected than the other. This usually occurs be- 
tween the ages of 10 and 20 years. 

Treatment.—The patient or his friends should be 
warned that the disease will affect the eyes for a long 
time, and if only one is affected, that the other will 
probably suffer sooner or later. Antisyphilitic remedies, 
mercury and iodide of potassium in one of the numerous 
forms suitable for administration should be ordered. 
The pupils should be dilated and kept dilated with 
atropine. The best possible hygienic conditions should 
be obtained for the patient. If much pain is com- 
plained of, heat and leeches to the temple are useful. 
In the retrogressive cases, local application of mercury 
in the form of the Ung. hyd. ox. flav., or calomel 
powdered into the conjunctiva assists in absorbing the 
opacity. 

Phlyctenular keratitis (phlyctenular, strumous, 
vascular corneitis; strumous ophthalmia, fascicular 
keratitis). 

Phlyctenular keratitis is met with in children and 
young adults; it often follows measles, scarlatina, and 
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other acute diseases; it is frequently accompanied by 
eczematous eruptions on the eyelids, about the nostrils 
and angles of the mouth, and on the head. Among the 
poor ill-nourished children of our large cities we find 
ample scope for studying this disease. The children, 
with enlarged tonsils, adenoids, swollen glands of the 
neck, otorrhcea, rhinitis, thick lips displaying many of 
the characteristics formerly summed up by the word 
‘‘strumous,” are frequently the victims of this disease. 

Phlyctenular trouble is really conjunctival and always 
starts in that membrane (vide p. 140). When, however, 
that part of the conjunctiva which covers the cornea is 
affected the top of the phlycten becomes rubbed off, 
and a small ulcer forms. This becomes secondarily 
affected by some organism present in the conjunctival 
sac, and ulceration of the corneal tissue takes place, 
as a result of the infective process. This ulceration 
spreads superficially, as a rule, and may cause Serious 
damage to the sight, since the ulcerative process heals 
by means of cicatricial tissue. 

Symptoms.—In most cases there is profuse lachry- 
mation, accompanied by great intolerance of light; the 
lids may be swollen, covered with eczematous eruption, 
and tightly screwed up, so as to cause the greatest 
difficulty in examination. | 

There is more or less injection of the ciliary region 
(ciliary redness). Upon the surface of the cornea may 
be found (1) small greyish elevations (phlyctenule) ; 
(2) phlyctenulz in a state of suppuration (pustules) ; (3) 
small ulcers left on discharge of the contents of the 
latter. Any of these are usually found in greatest 
quantity round the margin of the cornea, but its whole 
surface may be found dotted over with phlyctenule, 
pustules, or ulcers; or examples of all three may be 
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met with in the same eye. There is more or less hazi- 
ness and vascularity surrounding the affected portions 
of cornea, and in some cases there is thick mucous or 
muco-purulent discharge in addition to the lachryma- 
tion. 

Fascicular keratitis is a somewhat rare form of the 
disease characterised by the existence of a fasciculus 
of vessels running on to the cornea from its margin, 
the fasciculus terminating in a small ulcer, phlyctenule, 
or small inflamed patch of cornea. 

Prognosis.—As regards the attack the prognosis is 
good, treatment usually alleviating these cases rapidly. 
Unfortunately, recurrences are common, and being un- 
able to go to school, the patient’s progress is retarded. 
Moreover, the cicatrices cause serious and permanent 
damage to the sight in many cases. 

Treatment.—To be successful constitutional treat- 
ment must be employed. Change of air, open air occu- 
pation, plenty of good wholesome food, and improved 
hygienic conditions, must be prescribed. Ext. malt, 
cod-liver oil, iron, &c., are useful aids. Locally, 
mercury in the form of calomel powdered into the eye, 
or in the form of the Ung. hyd. ox. flav., should be used. 
If much photophobia exists atropine also should be 
prescribed, a large shade over both eyes, and warm 
lotion to bathe the eyes, considerably relieve this dis- 
tressing symptom. 

Ulcers of the cornea present a great variety of 
forms and are sometimes described as marginal or 
central, according to their position. They may be 
transparent or opaque, healing, indolent, vascular, or 
sloughing. ‘The depth to which the corneal tissue is 
destroyed varies from slight abrasion of its surface to 
destruction of its whole thickness, causing perforation. 
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The area of the cornea which is destroyed also varies 
from a small point to its whole surface. 

Ulceration of the cornea is constantly met with in 
cases of debility, from whatever cause arising. It is 
very common in patients recovering from acute diseases, 
as measles, scarlatina, and more especially small-pox, 
not from the formation of pustules or eruption on the 
cornea but from impaired nutrition. 

A common cause of corneal ulcer is some slight 
traumatism, a speck of dust, scratch, &c., producing 
an abrasion of the corneal epithelium which becomes 
infected, either at the time of the infliction of the 
injury, or subsequently by pyogenic organisms. In 
other cases the inflammatory condition starts deeply 
in the corneal tissue itself, and is then due to some 
focus of irritation probably micro-organic, in the sub- 
stance of the cornea. 

Soon the point of irritation is surrounded by small 
cells, the infiltration appearing as an opacity below the 
surface of the cornea. Usually it spreads to the surface 
and the cells are discharged, leaving an irregular ulcer 
with an infiltrated base. If healing takes place the 
base of the ulcer clears and the whole becomes trans- 
parent, “clean or healing ulcer.” Subsequently the 
loss of tissue is replaced by scar tissue and the cornea 
again becomes opaque, a cicatrix remaining as evidence 
of previous ulceration. Sometimes an infiltration may 
be absorbed and leave no trace, but if a loss of corneal 
tissue has taken place then scar tissue will replace it. 

It is sometimes a matter of difficulty to say whether 
the opacity of a cornea is recent or old. In all cases of 
old healed cicatrices the surface is polished; loss of 
polish indicates a recent affection. 

Symptoms.—A patient presents himself suffering 
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from severe intolerance of light, watering of the eye, and © 
smarting pain. On examination any kind of ulcera- 
tion may be found (one variety has been mentioned 
under phlyctenular keratitis). There may be one or 
more small transparent ulcers, which can only 
be seen in certain lights, and are very likely to be over- 
looked. These appear like small abrasions of the epithe- 
lium ; sometimes the greater part of the surface of the 
cornea is found to be affected either by several small 
transparent ulcers or one large one. This form of 
ulceration is most commonly met with in adults of 
irritable, nervous temperament. A small single central 
ulcer is very common in children. 

Opaque ulcers are visible enough; they may be of 
any size; generally only one, but occasionally two or 
three are seen in the sameeye. At times they appear 
to be spreading, when the edges are smooth, grey and 
infiltrated, and the surface of the ulcer rough and 
opaque or cloudy; at others are indolent. Again they 
may be healing, when their edges are clean cut, as if 
a piece of the cornea had been punched out by some 
sharp instrument. The ulcer is often deeply excavated, 
and the surface appears glassy. 

Sloughing ulcer is more or less opaque, spreads 
rapidly both in area and depth, and if the process is 
not soon arrested the cornea will be perforated, and a 
prolapse of the iris of greater or less extent (according 
to the size of the perforation) take place. If the opening 
is large the lens or some of the vitreous may escape. 

In the greater number of cases of perforation of the 
cornea the iris is pushed forwards, fills the opening, and 
becomes adherent to its margins, forming an ‘anterior 
synechia;’’ but a considerable prolapse may take place, 
forming a projection or bulge from the surface of the 
cornea (staphyloma), 
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Marginal or crescentic ulcer (ulcus cornez 
serpens) is a somewhat peculiar form of corneal ulcera- 
tion; it is met with in persons of middle age, generally 
females, is very intractable, and very likely to recur and 
relapse. This form of ulceration is accompanied by 
very severe pain, great intolerance of light, and very 
profuse lachrymation. On examination a crescentic 
patch of ulceration is found skirting generally the upper 
margin of the cornea; the ulcer is deep, its margin 
clean cut, and its surface glassy looking. 

The ulceration spreads rapidly up to a certain point 
—remains stationary for a time, and then commences 
to heal slowly, the healing process being frequently 
interrupted by relapses. 

The ulcerative process may involve both the upper, 
lower and lateral segments of the cornea, but never 
passes beyond its centre. 

Treatment.—The treatment of ordinary ulcers of 
the cornea is very similar to that of the phlyctenular 
variety (vide p. 158). Iritis is frequently present, and in 
the large majority of cases the use of atropine is indi- 
cated. In cases of callous ulcers, the instillation of 
solutions of sulphate of eserine (gr. j.-iv. to 3]. of 
water), three times a day or oftener, will be found 
beneficial. The yellow oxide of mercury ointment 
combined with atropine should be used in the small 
central ulcer of children as well as in the phlyctenular 
ulcers. Slight cauterization of the edges and surface of 
the ulcer with a point at dull red heat does much good 
in obstinate cases of sloughy or serpiginous ulceration, 
or in those associated with hypopyon. In all cases 
the eye should be kept carefully bandaged, if there 
is no large amount of discharge, which if kept in would 
irritate the cornea further. The lotions used should 
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invariably be hot, and any of the previously mentioned 
antiseptic lotions may be used mixed with hot water. 

The treatment of all inflammatory conditions of the 
eye is advantageously started by free purgation and 
subsequently administering tonics, as Vinum ferri, Liq. 
ferri dial., Tr. ferri perchlor., quinine, &c. 

Iridectomy should be performed in any case in which 
perforation is imminent. The operation reduces ten- 
sion and gives time for the damaged tissue to recover 
itself. In no case of keratitis or corneal ulceration 
must the patient be confined to dark rooms or kept 
indoors. 

Suppurative keratitis is due to infection of the 
cornea by pyogenic organisms, and is usually the result 
of sharp blows, as flicks from twigs, &c., or is caused by 
the irritation of foreign bodies, as the husks of corn; it 
may also occur after operations for cataract, and some- 
times arises spontaneously in badly nourished persons, 
especially those suffering from chronic muco-purulent 
discharge from the lachrymal sac. 

Symptoms.— Those of keratitis—severe pain being, 
as a rule, one of the most marked; some part of the 
cornea will be found occupied by a collection of pus, or 
the pus may have gravitated down between the layers 
of the cornea to its lower margin, forming a collection 
much resembling hypopyon, and known as “ onyx.” 
The iris may be inflamed and suppurating, causing a 
collection of pus to form at the lower part of the anterior 
chamber, a condition known as hypopyon. Hypopyon 
is due to the suppurative iritis present in these cases 
and not to the direct discharge of pus into the anterior 
chamber from the purulent cornea. Suppurative cor- 
neitis is met with in cases of neuvo-pavalytic ophthalmia, a 
peculiar form of inflammation, associated with paralysis 
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of the ophthalmic division of the fifth nerve, and conse- 
quent anesthesia of the parts supplied by it. 

Instead of a collection of pus, some part of the cornea 
may be found occupied by a dead white slough, or a 
. large ulcerated and sloughing surface. 

Frontal herpes.—Corneitis with ulceration, often 
associated with severe iritis, occurs in conjunction with 
swelling of the eyelids and conjunctivitis in cases of 
frontal herpes and is not unfrequently mistaken for ery- 
sipelas. In some cases perforation of the cornea occurs 
and irreparable damage is done, or the eye may be 
entirely lost from the combined effects of corneal and 
iritic inflammation. 

Treatment.—In keratitis with suppuration warm 
applications will be found most beneficial; the eye 
should be well bathed with warm belladonna lotion or 
decoction of poppies several times a day, and bound up 
firmly with lint, soaked in one or the other. Dry heat 
is often of great use. This can be best applied by means 
of a metal coil (Leiter’s) made for the purpose, through 
which a stream of hot water passes. A piece of lint 
should be laid over the closed lids and the coil ban- 
daged over it. The application may be continued for 
fifteen or twenty minutes several times a day. If the 
coil cannot be obtained, dry heat may be applied by 
the use of large pads of cotton-wool heated before a 
fire. The eye may be kept bandaged with pads of 
wool, instead of lint, soaked in the sedative solutions. 
If pain is a prominent symptom it may be greatly 
relieved by the application of heat and also by taking 
blood from the temples. Should a large area of the 
cornea become infiltrated with pus, a free incision 
should be made by transfixing with a cataract knife, 
and cutting out obliquely through the centre of the 
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infiltrated portion. An antiseptic ointment of iodoform 
or mercury should be used two or three times daily, a 
small quantity being placed within the lds. 

In cases of keratitis, especially of the phlyctenular 
form, where there is obstinate intolerance of light, and 
the disease constantly relapses or recurs, in spite of 
other treatment, a blister should be placed on the 
skin of the temple on one or both sides. In some 
cases the spasmodic contraction of the orbicularis may 
be kept up by the irritation of small fissures at the 
outer canthus; in such, a free division of the junction 
of the lids and orbicularis by cutting through the outer 
canthus will often effect a speedy cure. 

The inhalation of chloroform is also said to act bene- 
ficially in some cases. 

If in a case of suppuration or sloughing, perforation 
of the cornea appears imminent or tension becomes 
increased, iridectomy should be performed (see Part 2). 

Opacities of the cornea are the result of inflam- 
mation, ulceration, or injury. 

They are met with of all densities and sizes; thin 
cloudy opacities are known as ‘‘nebule,”’ dense white 
ones as “‘leucomata.” A dense white opacity, involv- 
ing the whole cornea, is called a ‘total leucoma;” an 
opacity of the same description occupying a part only, 
a “partial leucoma.” Should a corneal opacity have 
been caused by a perforating ulcer or wound of the 
cornea, an ‘‘ anterior synechia’”’ will probably be found 
associated with it and it is then called an ‘‘ adherent 
leucoma.” 

False pterygium.—fleshy opacities are sometimes 
met with near the margin of the cornea, and continuous. 
with the conjunctiva. They are composed of granula- 
tion tissue, and are frequently the result of burns. 
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Transverse calcareous bands stretching across 
the centre of the cornea are sometimes met with in 
blind eyes, or eyes with very defective sight, and 
occupy that. part of the cornea which is exposed be- 
tween the lids. It is possible to scrape the calcareous 
matter away, but the opacity will probably return. 

Treatment.—Corneal opacities have always a ten- 
dency to disappear, especially in children. Their re- 
moval may be aided by the use of slightly irritating 
applications, which set up a certain amount of increased 
vascularity, and thus aid absorption. The remedies 
generally employed are drops of sulphate of copper ; 
turpentine, pure, or mixed in various proportions with 
olive oil; calomel powder, or the yellow oxide of 
mercury ointment. Any of these may be used for 
some considerable time. Should no improvement have 
taken place at the end of twelve months, and the 
opacity be so situated as to interfere with vision, an 
artificial pupil must be made, and if the opacity is dis- 
figuring it should be tattooed (see Part 2). The fleshy 
opacities may be removed by operation, but are very 
liable to reappear in their former site. 

Injuries.—Abrasions may be caused by scratches 
from thorns, ends of straw, finger nails, &c. They give 
rise to severe pain, much intolerance of light, and 
watering of the eye. The extent is best recognized by 
staining the cornea, bare of epithelium, with an alkaline 
solution of fluorescein. This dye stains the denuded 
area a green colour, and the more recent the injury the 
better marked will be the staining. 

Foreign bodies sometimes lodge on the cornea and 
remain fixed, causing severe pain and annoyance to the 
patient whenever the lid moves over it. These should 
be searched for in a bright light and with a corneal 
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magnifier; no attempt being made to remove them 
until the corneal surface has been treated with a solu- 
tion of cocaine (grs. v. or x. ad. %j.). The surgeon 
should try to lift the particle from its bed by means of a 
sharp needle, and to disturb the epithelium as little as 
possible. 

Treatment.—The eye should be kept carefully 
bandaged. An antiseptic ointment, such as iodoform, 
should be used till the abrasion has healed, and the 
conjunctival sac washed out frequently with a warm 
antiseptic lotion. 

Penetrating wounds of the cornea may be 
simple or complicated. The most frequent complica- 
tions being prolapse of the iris, injury to the lens 
or vitreous chamber and infection of the eye by 
pathogenic organisms. 

Treatment.—Simple penetrating wounds should be 
treated in the same way as abrasions (vide supra). 

When the iris is prolapsed it must be returned, and 
if possible retained in position. If it cannot be returned 
a careful iridectomy including the prolapse must be 
performed. In cases where the lens has been wounded 
or iritis set up, solution of sulphate of atropine—er. 4-]. 
to 3j. of water—should be dropped into the eye from 
three to six or eight times a day, and the eye should 
be carefully bandaged with lint soaked in belladonna 
lotion. (See also Injuries of Iris). 

Should the lens swell and cause pain and increase of 
tension, it must be removed without delay, or iridectomy 
must be performed. 

Iridectomy may have to be performed at some future 
time for optical reasons, or to obviate the irritation 
caused by dragging on an anterior synechia, Trau- 
matic cataract may also require to be treated subse- 
quently. 
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In cases where septic material has been introduced 
into the globe, a bad prognosis must be given. The 
humours of the eye forming excellent media for the 
growth of organisms and sympathetic trouble, or pan- 
ophthalmitis is to be feared. 

Burns of the cornea by lime, hot metals, &c., usually 
occur in conjunction with like injuries of the conjunc- 
tiva; they usually leave behind them opacities of 
greater or less extent and density, according to the 
severity of the injury, or may cause sloughing and 
destruction of the whole or greater part of the cornea. 

Treatment, the same as that of burns of the con- 
junctiva. 
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Episcleritis is an inflammation of some of the 
tissues of the eyeball situated between the insertions of 
the lateral recti muscles and the cornea. Though its 
name implies inflammation of the episcleral tissue alone, 
the adjacent sclerotic as well as the conjunctiva is 
usually affected. The disease is not common; it is 
characterized by the presence of a rather dusky red 
swollen patch covered by engorged conjunctival vessels 
and situated about the insertion of an internal or ex- 
ternal rectus muscle. 

The patches often disappear from one portion of the 
globe, and appear again at another; the inflammation 
is chronic in its course, but subsides after a time, 
leaving some discoloration of the affected part; it is 
very liable to recur. 

It occasionally follows operations for strabismus. 

Treatment.—Sedative applications, as decoction of 
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poppy heads or belladonna fomentation should be used 
three or four times a day, and if there is much con- 
junctival vascularity or any mucous discharge, some 
astringent, as boracic acid lotion should also be em- 
ployed. 

Any constitutional treatment that may appear called 
for should be adopted. In some cases tonics do most 
good ; others again are greatly benefited by a course of 
mercury or iodide of potassium. 


Tae SCLEROTIC. 


Staphyloma.—A bulge of the sclerotic may occur 
from softening of its structure by inflammatory changes, 
which usually commence in the choroid. 

Staphyloma may be met with in the ciliary region 
(ciliary staphyloma), about the equator (equatorial 
staphyloma), or near the optic nerve (posterior staphy- 
loma). Little can be done in the way of treatment. 

Gummata are occasionally seen upon the sclerotic ; 
they occur as vascular, well-defined bosses, either singly 
or in groups of two or three. Their diagnosis is not 
easy ; they are likely to be confounded with sarcoma or 
patches of episcleritis. From the former they can be 
distinguished by their course, which is, though slowly, 
towards recovery, from the latter by being more 
abruptly defined and raised above the surface of the 
globe. 

They are generally associated with syphilitic history, 
and often with other manifestations of syphilis. They 
require vigorous antisyphilitic treatment. 

Sclero-keratitis is an extremely chronic relapsing 
form of inflammation of the ciliary portion of the 
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sclerotic and episcleral tissue, and adjacent cornea. It 
is characterised by deep violet, patchy congestion and 
swelling of the ciliary region, and irregular patchy 
opacity of the corresponding portions of cornea. As the 
disease progresses, iritis is set up, accompanied by much 
pain and intolerance of light. In some cases the ten- 
sion of the globe is increased. After some weeks or 
months the inflammation subsides, but sooner or later 
relapses; eventually—perhaps after a year or more— 
recovery takes place, but the cornea is left more or less 
opaque and the sclerotic stained and bulged in places. 
The disease occurs in young adults, most frequently 
women. The patients are generally unhealthy delicate 
people ; they may be tuberculous or syphilitic, and have 
often a gouty family history. 

Treatment.—Locally, nothing does so much good 
as the instillation of eserine drops, but if iritis exist 
atropine must be substituted. Sedative fomentations 
or the application of dry heat, with leeches to the 
temples should be employed to relieve pain. The eye 
should be protected from light by a shade, bandage or 
protectors. If the globe becomes hard and remains so 
in spite of the use of eserine, iridectomy should be per- 
formed. 2 

Iodide of potassium with perchloride of mercury 
combined with tonics, or tonics alone should be ad- 
ministered according to circumstances. Calomel baths, 
or mercurial inunctions combined with vapour baths are 
very useful in severe cases. / 

Hydrophthalmos (buphthalmos, congenital glau- 
coma) is a gradual enlargement of the cornea, anterior 
portion of the sclerotic and iris, with deepening of the 
anterior chamber, and increased tension of the eyeball. 
Cupping and atrophy of the optic nerve often occur, 
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and spontaneous hemorrhage into the anterior chamber 
or vitreous, followed by disorganization and subsequent 
shrinking of the globe may take place. The disease 
which is sometimes described as infantile or congenital 
glaucoma is present at birth or commences soon after. 
It is often if not always preceded by iritis. Eserine 
may do good. Operative treatment is not advisable; 
either sclerotomy or iridectomy being followed by intra- 
ocular hemorrhage. 

Injuries.—The sclerotic may be wounded by sharp 
instruments, or ruptured by blows; in the latter case 
the lesion usually takes place in the ciliary region, near 
the upper margin of the cornea. 

The sclerotic (as also the cornea) may be pierced by 
a shot, chip of metal, or other small foreign body, which 
may be lodged within the globe or have passed clean 
through it. 

Treatment.—The treatment of injuries of the 
sclerotic depends much upon the extent and nature of 
the damage done. 

Small incised wounds will usually heal readily enough 
if the eye is kept carefully bandaged. Larger wounds 
require to be closed by a suture which need only be 
passed through the conjunctiva. 

Blows often cause complete disorganization of the 
globe, the aqueous and vitreous chambers being filled 
with blood, and haemorrhage may take place between 
the sclerotic and choroid, although no rupture of the 
external tunic has occurred. 

Such cases must be carefully watched, and the eye 
kept bandaged with lnt soaked in belladonna lotion. 
If the eye becomes painful or begins to shrink it must 
be excised. 

In cases of extensive incised wounds, large ruptures, 
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or wounds associated with lodgment of a foreign body 
within the globe, extirpation of the eyeball. will pro- 
bably have to be performed. 
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GHAPTER VIII. 
THE CRYSTALLINE LENS. 


Congenital anomalies.—Variations in shape, ab- 
sence of the whole (aphakia) or part of the lens, and 
displacements, are met with as congenital defects. 

Injuries.—Opacity of the lens (traumatic cataract) 
may be caused either by penetrating wounds of the 
cornea or simply by concussion. 

Dislocation of the lens.—As the result of blows 
upon the eyeball, the lens may become partially or 
entirely displaced; it may still retain its transparency, 
but often becomes more or less opaque. 

Displacement of the lens may take place upwards, 
downwards, or laterally; forwards into the anterior 
chamber, backwards into the vitreous, or it may be 
entirely extruded from the globe through a wound in 
the sclerotic, and be absent entirely or lie beneath the 
conjunctiva. In the three first positions the displace- 
ment is only partial and the margin of the lens can be 
seen by oblique illumination occupying some part of the 
pupil. 

In displacement forwards the pupil will be found 
dilated, irregular in shape, and fixed; oblique illumina- 
tion will show the lens lying partially or entirely in the 
anterior chamber. 

In displacement backwards the iris will be tremulous, 
the pupil sluggish, and the anterior chamber deepened. 
Direct ophthalmoscopic examination will probably 
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detect the lens lying in the ciliary region at the lower 
part of the eye. . 7 

In displacement beneath the conjunctiva the lens 
forms a small rounded tumour Somewhere near the 
corneal margin most frequently at its upper part. 

Treatment.—lIf the lens is displaced partially, or 
into the anterior chamber and still retains its trans- 
parency, it may be left alone. But should it become 
opaque it must be removed by extraction, or an artificial 
pupil may be made in such a position as to allow of light 
entering the eye by the side of the opaque lens. If the 
lens sets up irritation it must be extracted with a scoop, 
or sharp hook, iridectomy being performed at the same 
time, ifit has not already been done (see Extraction, 
Part 2, Chap. V.) some vitreous will probably be lost 
during the operation. 

A transparent lens may remain for years in the 
anterior chamber, and, with the exception of impairment 
of vision, give rise to no inconvenience. If its capsule 
has been ruptured, however, it will become opaque and 
if not extracted will be removed by absorption. A lens 
displaced into the vitreous chamber will very probably 
act as a foreign body and set up glaucomatous changes, 
in which case it should be removed at all risks; but if 
it causes no irritation it is best left alone. 

A lens displaced beneath the conjunctiva may be left 
alone or removed at discretion. 

Cataract.— By cataract we understand an opacity of 
the lens. The name isa very old one, the result of a 
medieval idea that vision was lost because an opaque 
fluid fell over the sight, as water falling over rocks 
is called a cataract. 

The cause of cataract is, in possibly all cases, cer- 
tainly in many, the direct action of fluids on the lens. 
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If the lens capsule is ruptured the lens is brought 
into direct contact with the aqueous humour, and 
within a short time turns opaque. In traumatic cata- 
racts the lens capsule has been ruptured by the injury. 
In senile cataracts fissures are formed in the substance 
of the lens which contain minute particles of fluid, and 
so bring about the cataractous condition. 

The lens is surrounded bya capsule which is of a 
different physical and chemical character to the lens 
material proper, so that in health the lens never comes 
in contact with the aqueous humour. 

Cataracts may be divided into primary and second- 
ary. Primary cataracts develop irrespective of any 
lesion in the neighbouring tissues, and may be progres- 
Sive or non-progressive, partial or complete. Secondary 
cataracts are developed in connection with disease in 
the surrounding tissues. Progressive cataracts are 
those in which the opacity increases and generally 
become complete. Non-progressive cataracts are in- 
complete, some transparent lens material remaining. 

Congenital cataracts.—These are seen at birth, 
are of a bluish white colour, complete, and may be 
associated with some other congenital defect in the eye. 

Lamellar cataracts.—These are found in chil- 
dren, complaining of defective vision for distance and 
reading, at a later period of life. Glasses may help, 
but full vision is not obtained. 

On dilating the pupil, the red reflex is diminished 
in brilliancy at the centre, and a more or less circular 
opaque disc situated on a red ground is seen. As a 
rule the opacity is quite well-defined, but in some cases 
a few spicules may be seen extending into the trans- 
parent portion of the lens, ‘‘riders.”’ Lamellar cataract 
rarely increases in area, but the opacity may become 
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more dense as the child grows up. This condition is 
due to the fact that certain lamelle of the lens have 
developed in them vacuoles and fissures filled with 
a granular material, the change occupying mainly the 
part of the lens between the nucleus and the cortex. 

We may find in these patients other evidence of de- 
fect of the epiblastic structures, as defect of the enamel 
of the teeth, sometimes evidence of rickets. 

The cause of the disease is probably due to the fact 
that the patient has passed through a period of ill- 
health or general malnutrition at an early period of 
life, and the epiblastic structures laid down during that 
period are defective. 

The treatment of these cases depends on the vision 
present. Ifthe patient can read small print and has a 
third of normal vision for distance (;8) it is best to leave 
the case alone, if the vision is not equal to this, then 
the lens should be needled (vide Part II.), but of course, 
that being so, all power of accommodation will be lost, 
and glasses will be required for constant use. Often 
an iridectomy will enable the patient to reach the 
required standard of vision. 

Anterior polar cataracts.—These are really 
opacities deposited on the surface of the lens and not 
opacities of the lens itself. 

The inflammatory exudation resulting from a perforat- 
ing corneal ulcer, or an ulcer which has not perforated 
during early childhood, becomes organised and remains 
as a small, pyramidal, chalky-white mass, about the 
size of a pin’s head at the anterior pole of the lens. 
These cataracts are not usually difficult to diagnose, 
and give rise to no inconvenience. 

Senile cataracts.—This is the most numerous and 
important class of cataracts, and is not usually found 
before the age of 50. 
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Symptoms.—Failure of sight for distance and read- 
ing; specks like flies, webs, or haze, in front of the eyes ; 
acuteness of vision, varying according to the amount of 
light present ; monocular diplopia or polyopia. 

The patient sees better in a dull lght if the 
opacity is central, and in a bright light if the opacity 
is peripheral, owing to alterations in the size of the 
pupil. The prismatic effect of the opaque striz often 
give rise to the diplopic or polyopic symptoms, but 
these disappear as the lens becomes more uniformly 
opaque. 

Senile cataracts may be found in one of four stages :— 

1. The early or incipient stage, in which some of the 
red reflex remains, 

2. The stage in which the whole lens is swollen and 
the anterior chamber consequently shallow. 

3, The mature stave. 

4. The hypermature stage. 

Signs of maturity.—The whole lens is opaque; 
no bright glistening sectors are present; vision is 
reduced to perception and projection of light, 7.¢., the 
patient cannot only perceive light, but can tell the 
direction from whence it comes; the anterior chamber 
is of normal depth; no iritic shadow is present. 

This last point is important as it enables us to say 
whether the anterior cortical portion of the lens is 
opaque. If the lens is opaque quite to the anterior 
surface, the iris will cover its own shadow, if however 
this is not so, then a shadow will be formed between 
the iris and the opaque screen somewhere deeper in 
the Jens. 

The hypermature cataract has a calcareous capsule, a 
soft semifluid cortex, and a hard nucleus, which some- 
times is found at the lower part of the capsule. The 
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extraction of such a lens is more difficult than one in 
the mature stage. 

The following conditions should be investigated before 
the extraction of the lens is undertaken :—The cataract 
should be mature. The patient must have perception 
of light, and must also be able to say accurately from 
whence the light comes, in all parts of the field, 7.c., 
projection of light. If not, some disease at the back 
of the eye should be suspected. On no account must 
there be any conjunctival discharge or lachrymal ob- 
struction. A cough must be cured before operation, 
and the patient should be free from all mental worry 
and depression. 

Nuclear cataracts occur in persons who have 
passed the middle period of life, and are characterized 
by the presence of a hard yellowish central portion or 
nucleus of varying size and density; the nucleus is 
surrounded by more or less soft cortical substance, 
and is occasionally of a greenish or almost black colour, 
giving rise to what is known as ‘ green” or ‘“black”’ 
cataract. 

Secondary cataracts.—These are caused by 
changes in the lens secondary to inflammation, syphilitic 
or otherwise, of the choroid or ciliary body, and are 
often associated with changes in the vitreous. 

A posterior polar cataract, although commencing at 
the posterior pole, progresses slowly, and sometimes 
after covering its posterior surface, attacks the anterior 
surface of the lens, the whole eventually becoming 
opaque, and a nucleus of greater or less size and 
density being formed. 

Posterior polar cataracts may, however, be non-pro- 
gressive, but are usually associated with some disease 
of the deeper structures of the eye. 
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Traumatic cataracts.— When the lens capsule is 
ruptured either accidently or purposely, as in the opera- 
tion of needling, the aqueous humour comes in direct 
contact with the lens material and causes it to turn 
opaque, swell and gradually dissolve away, leaving 
behind only the lens capsule and the epithelium on its 
anterior surface. 

Diagnosis of cataract.—The existence of cataract 
is easily ascertained by oblique illumination, and by the 
position of opacities diminishing or obliterating the red 
reflex. 

Treatment.—(Vide Part 2, Chapter V.). 

Webs.—The lens is removed from its capsule, which 
is left behind together with a small amount of the cortex 
of the cataractous lens. The cells of the anterior layer 
of the lens, may, and sometimes do, proliferate after the 
removal of the cataract, and form opaque webs in the 
pupil which interfere with the passage of light through 
the media. ‘These webs are troublesome, and if dense 
must be cut or torn across, before the patient can see 
sufficiently to read. 
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CHAPTER Ix. 


THE IRIS AND CHOROID. 


CONGENITAL ANOMALIES. 


Coloboma.—A cleft condition of the iris or choroid 
dependent on failure of closure of the foetal fissure, is 
known as a congenital ‘“‘coloboma.” In the iris it 
occurs as a deficiency of the lower segment, appearing 
as if iridectomy had been performed downwards; in 
some rare cases the cleft is above. In the choroid it is 
seen (on examination by the ophthalmoscope) as a 
brilliant white figure, commencing at, or below, the 
optic disc, and continuing downwards and forwards for 
a variable distance towards the ciliary processes, 
through which, in extreme cases, the cleft extends and 
is even continuous with a similar deficiency of the iris. 

Central deficiency.—In some cases a central 
nearly circular hole is met with in the choroid as a 
congenital defect. 

In the albino the pigment of the iris and choroid is 
absent to a greater or less extent, and with the ophthal- 
moscope the fundus of the eye appears of a yellowish- 
white colour, and the blood vessels of the choroid are 
distinctly seen. 

Irideremia, or congenital absence of the 
iris, is occasionally observed. 

Persistency of the pupillary membrane.— 
Small portions of the membrane, which at a period of 
foetal life covered the anterior surface of the lens, occa- 

N 2 
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sionally remain, and are.seen as one or more fine 
threads, somewhat resembling cobwebs, passing across 
the pupillary area, and attached at either end to the 
anterior surface of the iris, near the margin of the pupil. 
The thread is often double at one end and single at the 
other. 

Anomalies of colour.—The irides in the two eyes 
may be different colours; thus the colour in one eye 
may be brown, whilst that of its fellow is blue, or differ- 
ences in colour may occur in different parts of the same 
iris. 


TREMULOUS IRIS, TUMOURS. 


Tremulous iris (iridodonesis) signifies a tremu- 
lous condition of the iris, which shakes about as the eye 
is moved. ‘This condition is met with when the iris has 
lost the support of the crystalline lens, either through 
dislocation, absence, or other cause. 

Tumours seldom originate in the iris itself, but its 
structure often becomes implicated by growths com- 
mencing in deeper parts of the globe (see Tumours of 
Eyeball). Instances, however, of malignant growths, 
dermoid and simple cysts, and of the cysticercus, have 
been met with in the iris. 


INFLAMMATION OF THE IRIs (IRITIS). 


Causes.—The causes of iritis are local and constitu- 
tional; most cases, however, are the latter. 

Local.—Secondary to inflammation in its neighbour- 
hood, as irritation from foreign bodies in the conjunc- 
tival sac or cornea; friction of the cornea by granular 


IRIS AND CHOROID. 181 


lids or inverted lashes; corneal ulcers, severe conjunc- 
tival troubles, cyclitis, &c.; .traumatism, as injuries to 
the iris itself by operations, or accidents, with or without 
the lodgment of foreign bodies in its substance or on its 
surface; pressure by a swollen crystalline lens, and 
perforation of the cornea; sympathetic, when iritis is 
Set up, owing to injury of the other eye. 

Constitutional.—Certain specific diseases, as syphi- 
lis, rheumatism, gonorrhoea, tubercle, diabetes, and in 
association with infectious diseases, &c. Of the consti- 
tutional causes syphilis accounts for more than 50 per 
cent. of the cases. In the acquired form of syphilis, 
iritis occurs as a secondary symptom and also as a late 
tertiary ; in the congenital form during the first three 
months, and also about the 18th to 2oth years. 

The student must not be satisfied with a history 
of vague rheumatic pains, but should elicit a history 
of acute or subacute rheumatism. Gonorrhcea is proba- 
bly a more frequent cause than is generally recognised 
and is often associated with fluid in the knee or ankle 
_ joint, gleety discharge from the urethra, and includes 
many, possibly all, those cases commonly called gouty. 

Symptoms.—These may be divided into those due 
to increased vascularity and those dependent on exuda- 
tive changes. 

Pain, photophobia, lachrymation, circumcorneal injec- 
tion, are the earliest symptoms of this as well as of 
several other ocular inflammatory troubles. The pupil 
is small, contrary to the condition in glaucoma, and 
reacts sluggishly or not at all, both to light, and to 
atropine. The iris is blurred and indistinct; the 
aqueous humour turbid. 

Symptoms due to exudative changes are deposits of 
lymph on the iris, especially on its posterior surface, 
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fixing it to the anterior surface of the lens capsule ; 
deposits of lymph in the pupil, which may lead to 
serious diminution of the visual acuity, and in severe 
cases the exudation may be so great that the solid por- 
tion sinking to the lower parts of the anterior chamber 
forms there an hypopyon. Sometimes if a small vessel 
gives way, blood may collect at the bottom of the ante- 
rior chamber, forming hyphzema. Pain is very variable, 
being more marked in rheumatic than in syphilitic 
cases. The adhesions formed by the iris to the back 
of the cornea are called ‘anterior synechie,’’ those 
fixing the iris to the lens capsule ‘posterior syne- 
chie.”’ 

Severe iritis is almost invariably complicated with 
cyclitis. 

An uncomplicated attack lasts from two to three 
weeks or longer, and usually ends in resolution, the iris 
quite recovering its normal condition, but a few adhe- 
sions may form between the iris and lens capsule (pos- 
terior synechiz). In all forms of iritis, however, the 
inflammation may run on to the formation of a con- 
siderable quantity of new material or into suppuration. 
When suppuration takes place, the iritis is sometimes 
described as a separate variety ‘“‘ suppurative iritis.” 

Rheumatic iritis occurs in persons who are sub- 
ject to attacks of rheumatism. An attack of this form 
of inflammation presents all the more constant sym- 
ptoms of iritis, and has one character peculiar to 
itself, viz., its tendency to recur, some patients having 
had as many as twenty or more separate attacks; in 
some cases the attacks observe a remarkable periodi- 
city, recurring regularly at the same time of year. 
The inflammation sometimes appears in one eye, some- 
times in the other, or perhaps in both, at short inter- 
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vals, rarely simultaneously, the second eye becoming 
affected long before the first has begun to recover. 
Rheumatic iritis is frequently accompanied by more or 
less haziness of the cornea and aqueous humour. In 
some cases very severe pain of a dull aching character 
is experienced in the eyeball, forehead, side of nose, 
and temple; in others the attack is most insidious, the 
patient’s attention not being attracted until a consider- 
able amount of new material has been thrown out, 
extensive adhesions formed, the sight of one eye much 
impaired, and the inflammatory action extended to the 
other. 

All persons who have “ posterior synechie”’ are not 
subject to recurrent attacks; in all probability, those 
who have repeated attacks, have some constitutional 
taint which renders their irides liable to inflame upon 
slight provocation. The most severe form of recurrent 
iritis is that associated with gonorrhceal rheumatism 
and is sometimes described as gonorrhceal iritis. Very 
fine posterior synechiza and a gelatinous exudation 
characterize this variety at times, but usually it is not 
possible to say what the cause is from the clinical 
appearance. 

Syphilitic iritis is, perhaps, the most common of 
all the forms. | 

A typical case presents all the constant symptoms of 
iritis in a very marked degree, the zone of ciliary red- 
ness being extremely well-defined. There may be, 
besides, certain peculiar nodular excrescences, of a dirty 
yellow colour (known as lymph nodules), situated on the 
surface of the iris or at its pupillary margin, and at 
times extending into the pupil, which may be completely 
blocked by them. These excrescences are syphilitic 
condylomata, and their existence renders the diagnosis 
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of syphilitic iritis certain; they are, however, only occa- 
sionally present, and in the greater number of cases met 
with, the surgeon will have to take into consideration 
the patient’s previous history, ascertain the existence 
of other signs of syphilis, and make his diagnosis 
accordingly. 

Syphilitic iritis occurs most frequently between the 
ages of eighteen and forty, but is occasionally met with 
as a manifestation of congenital syphilis in infants, and 
often in cases of interstitial keratitis. 

Results of iritis.—In many cases, especially if early 
and properly treated, perfect recovery takes place; in 
others, permanent signs of inflammation are left. The 
morbid changes more commonly met with are :— 

(1) Complete adhesion of the pupillary mar- 
gin to the lens capsule, and on account of the pressure 
of fluid behind, the iris may become bulged forwards, 
forming the so-called ‘‘ Bombé”’ iris, The iris itself 
may be found atrophied, rigid, or rotten, and very 
prone to bleed on the slightest wound. These latter 
conditions become most apparent when operating upon 
its structure. On attempting to perform iridectomy, 
considerable difficulty will be experienced in remov- 
ing a portion of the iris, which may be so tough 
that none of it can be torn away, or so rotten that 
only the portion included between the blades of the 
forceps is removed; or hemorrhage may take place to 
such an extent as to prevent the completion of the 
operation. 

(2) Adhesions to neighbouring parts (syne- 
chize) those most commonly met with being between 
the iris and lens capsule (posterior synechiz). 

Posterior synechiz are generally situated at the 
pupillary margin, and vary in extent from a few adher- 
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ent tags of this part only, to complete adhesion of the 
whole posterior surface of the iris to the lens capsule, 
this latter condition being known as “total posterior 
synechiez.” When the pupillary margin is entirely 
bound down to the lens capsule, and no communication 
exists between the two divisions of the anterior chamber, 
the pupil is said to be ‘‘ excluded.” 

Adhesion of the iris to the cornea (anterior synechiz) 
—should this occur at all as the result of iritis—will be 
found about its greater circumference. 

(3) Blocking of the pupil by inflammatory 
material (occlusion), or by opacities upon the lens 
capsule, caused by adhesion of ‘“‘uvea’’ detached from 
the posterior surface of the iris. 

(4) Capsular cataract.— Dense inflammatory de- 
posits in or beneath the lens capsule, or involving the 
superficial fibres of the lens itself (capsular cataract), 
may also be met with. 

Treatment.—In treating iritis we must take care, 
firstly, to dilate the pupil; secondly, to relieve pain ; 
thirdly, to employ any constitutional treatment that 
may appear called for. 

In order to dilate the pupil, a few drops of a strong 
solution (gr. iv. to 3j.) of sulphate of atropine should 
be placed between the eyelids by the surgeon himself at 
each visit, and a weaker solution (gr. } to gr. j. to 3j.) 
should be used by the patient from four to eight or 
twelve times a day. If the case is treated at the com- 
mencement, more or less dilatation of the pupil will 
usually take place; but should the iris have become 
infiltrated with inflammatory matter, and adhesions 
formed, little or no effect will be produced; the atropine 
should, however, be persevered with. 

Some patients are extremely intolerant of atropine; 
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in such, it produces swelling and inflammation of the 
eyelids and face of an erysipelatous appearance, known 
as “ atropism,”’ 

If atropism occurs a substitute must be found for the 
atropine. Daturine, hyoscyamine, duboisine,* homatro- 
pine,} or other mydriatics, in solutions of gr. i. to iv. to 
3j., may be tried, or the atropine may be used in the 
form of an ointment, gr. 1 of sulphate of atropine to 3j. 
of vaseline. In one case it was found, after all else 
had failed, that mixing gr. j. of carbolic acid in 3j. of 
atropine solution prevented atropism. Boracic acid 
may also be used for the same purpose. 

In cases of iritis with suppuration, the eye should be 
fomented frequently with hot belladonna lotion, and 
kept bound up with lint soaked in the lotion. 

In cases accompanied by much pain, blood should be 
taken from the temples by leeches or the artificial leech. 
Atropine may give rise to pain by causing dragging 
upon adhesions, and should be used with caution in 
cases where its application is attended by much suffer- 
ing, especially if it has no effect on the pupil. The 
eyes should be protected from light by a green shade or 
protectors until the inflammation has subsided. The 
hot coil is often of great use, both in suppurative and 
painful iritis. 

OF constitutional remedies there is none so useful in the 
treatment of iritis as mercury. The drug should be given 
in some form or other, so as to speedily affect the 
system, in all cases where inflammatory products are 
plentifully produced, whether the inflammation be of 


* Duboisine must be used with caution as poisonous effects have 
followed its application in even weak solutions. 

+ The sulphates of daturine, hyoscyamine, and duboisine, and the 
hydrobromate of homatropine are the salts most frequently used. 
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syphilitic origin or not. A pill containing gr. ij. of pil. 
hydrarg. and gr. 4+ of pulv. opii may be taken three 
times a day, and is a very convenient and effectual 
mode of administration. Mercurial inunction, com- 
bined with Turkish baths, or calomel vapour baths, 
or hypodermic injection of perchloride of mercury, may 
be employed if preferred. 

If the iritis occurs in debilitated states of the system, 
or the inflammation goes on to suppuration, tonics, as 
iron or quinine, should be prescribed, and a plentiful 
supply of good food given. Should there be much 
pain opium must be given, and it is well to prescribe 
the drug in conjunction with extract of belladonna or 
hyoscyamus. In rheumatic iritis, salicylate of soda, in 
doses of gr. xv. to xxx. combined with er. ij. of quinine, 
three times a day, often does much good. 

The treatment by Turkish baths and mercurial inunc- 
tions is most valuable in many inflammatory conditions 
of the eye. It is best carried out as follows:—The 
patient should remain in a Turkish bath (any of the 
portable ones answer the purpose admirably) long 
enough to produce free perspiration. The perspiration 
should be wiped off and 3j. of Ung. hydrarg. rubbed 
thoroughly into any part of the body—axilla, flanks, 
inner side of thigh, or anywhere where the skin is soft, 
a fresh place being selected for each rubbing. 

The baths and rubbings should be given three or 
four times a week up to the number of twenty-one, and 
then discontinued for a few weeks, to be repeated if 
necessary. 

The results of iritis, should they seriously inter- 
fere with vision, require the performance of iridectomy 
or some one of the operations for artificial pupil. 
Iridectomy should also be performed in cases of recur- 
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rent iritis. The removal of a portion of iris in some 
manner—probably by preventing dragging on adhesions 
—has an effect in preventing recurrence. 

Traumatic iritis.—The iris may be cut, torn, or 
bruised; prolapsed through, or adherent to, the cornea, 
in cases of penetrating wounds of that structure (see 
Wounds of the Cornea); or it may be separated from 
its insertion to a greater or less extent by concussion, 
without external wound. Any of these injuries are 
liable to set up iritis, which may possibly be followed 
by suppuration. 

Treatment.—In all recent cases of injury where the 
iris has become prolapsed, or is adherent to a wound in 
the cornea, an attempt must be made with a curette 
or small spatula, to return it to its proper position. 
Then, if the wound is near the centre of the cornea, 
atropine should be freely used and the eye bandaged 
with lint soaked in belladonna lotion. But if the 
wound is near the corneal margin, eserine should be 
employed, and the eye bandaged with sal alembroth 
or iodoform gauze. The object in each case is to 
draw the iris as much away from the wound as pos- 
sible; in the first by dilating, in the second by con- 
tracting the pupil. In the case of a wound near 
the corneal margin, eserine should be discontinued as 
soon as the wound has healed, and atropine substituted, 
so as to dilate the pupil and prevent the occurrence of 
synechia, should iritis supervene. It is worse than use- 
less to attempt to return prolapsed iris more than thirty- 
six hours after an injury, as it will be found firmly 
adherent to the edges of the wound. In extensive 
wounds also, as when the cornea is cut clean across 
or starred, it is of little use to attempt to return the iris, 
as it will again prolapse as quickly as replaced. In 
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such cases and where from any cause the prolapsed iris 
cannot be returned, iridectomy including the prolapse 
should be performed. In injuries not associated with 
corneal wound and prolapse, or adhesion, the injured 
eye should be kept carefully bandaged with lint soaked 
in belladonna lotion, and if much pain is complained 
of, or inflammatory symptoms arise, blood should be 
freely taken from the corresponding temple, either by 
leeches or the artificial leech, and hot fomentations or 
the hot coil applied. 

As in iritis from other causes, the pupil may become 
blocked, or extensive synechize form, requiring opera- 
tive interference at some later period (see Operations on 
Iris). 


‘Tur CILIary ‘Bopy, 


The ciliary body consists of two parts, the ciliary 
muscle and the ciliary processes (vide fig. 39). The 
muscle (E, F) is used in accommodation; the pro- 
cesses (D), consisting of vascular tissue, and having 
numerous small glands in their structure, secrete the 
main portion of the fluid which traverses the anterior 
portion of the eye (vide fig. 40). Consequently an in- 
flammation of this structure produces symptoms which 
are referable to these two conditions. A failure of 
accommodation in the early stages and in slight 
cases, evidenced by difficulty with all near work, 
reading, sewing, &c., 1s a frequent symptom, and 
an alteration of the tension of the eye, either an 
increase or a decrease, must also be referred to an 
interference with the function of the ciliary body. 
The most characteristic symptom is keratitis punctata. 
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As the result of the inflammation, a number of cells 
and inflammatory débris are thrown from the ciliary body 
and conveyed by the current of fluid from the posterior 
to the anterior portion of the anterior chamber. These 
cells adhere together and form little masses which tend 
to sink to the bottom of the aqueous chamber, the larger 
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Fia, 39.—Diagrammatic Section of Ciliary Body. 


A. Cornea. 8B. Sclera. C. Iris. D. Ciliary process. HH. Circular fibres of 
ciliary muscle. #. Longitudinal fibres of ciliary muscle. G. Filtration angle. 
H. Canal of Schlemm. J. Anterior epithelium and conjunctiva. K. Sub- 
conjunctival tissue. M. Anterior chamber. 


and heavier ones being lower down. Owing to the 
movements of the globe, a number of these sticky par- 
ticles adhere to the posterior surface of the cornea and 
so form the clinical picture of keratitis punctata, which 
is a triangular-shaped haze, situated at the lower and 
deep part of the cornea, and when viewed with a 
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magnifying lens is seen to consist of numerous small 
separate dots—the larger ones being at the base of the 
triangle, which is always at the lower part of the 
cornea. 

Cyclitis.— Inflammation of the ciliary portion of the 
choroid (ciliary body), in typical cases, is characterized 
by dusky red swelling of portions or the whole of the 
ciliary region, pain in the eyeball aggravated by pres- 
sure in the ciliary region, some inflammatory opacity in 
the vitreous and alterations of tension of the eyeball, 
and keratitis punctata. It is very frequently associated 
with slight or even severe iritis (irido-cyclitis). 

Cyclitis may be caused by injury, or may depend on 
any of the causes producing iritis. In the former case 
the inflammation is often of a plastic nature. In many 
cases, more especially those of syphilitic origin, com- 
plete recovery takes place, more or less dark staining 
of the ciliary region being left. In some cases, more 
especially those associated with iritis, great increase of 
tension occurs, ‘‘secondary glaucoma” being set up. 
In other cases softening and shrinking of the globe 
follows on atrophy of the ciliary body. Suppuration 
may also take place. 

Wounds of the ciliary region should always be looked 
upon as much more serious than those of other parts 
of the eyeball, from their tendency to set up plastic 
cyclitis, ultimately destroy the eye, and place its fellow 
in danger from sympathetic ophthalmia. 

Treatment.—lInstillation of eserine (gr. ij. to 3 j.) 
or if there be iritis, without increased tension, of atro- 
pine. If increased tension exists, eserine must be used 
even though there be severe iritis. If the tension per- 
sists in spite of eserine, iridectomy should be performed. 
Iodide of potassium and perchloride of mercury should 


‘ 


Ig2 MANUAL OF OPHTHALMIC PRACTICE. 


be given internally, or mercurial inunctions resorted to, 
if the case is syphilitic, or indeed in any case arising 
spontaneously. 

In traumatic cases no constitutional treatment is re- 
quired, but the same local treatment should be adopted 
and the eye kept carefully covered with a black bandage 
placed over a pad of lint so as to exclude all light. 
If there is much pain the same treatment should be 
adopted as in painful iritis or corneitis. 


DISEASES OF CHOROID. 


Hy perzemia.— Increased vascularity of the choroid 
is not unfrequently met with, more especially in myopic 
persons; it should be suspected if a feeling of fulness 
and tension of the eyes, accompanied by watering and 
intolerance of light, is complained of. 

On examination with the ophthalmoscope increased 
redness of the choroid (especially of that portion nearest 
the outer side of the optic disc) and some enlargement 
of the choroidal vessels can be made out; these changes 
will, however, very probably be overlooked by an in- 
experienced observer. 

Treatment.—The eyes should be kept carefully at 
rest, protected from light, cold douches employed, and 
all positions (as stooping or hanging the head) which 
cause congestion of the eyeballs, carefully avoided ; 
blood may be taken from the temples, and if glasses 
have been worn their use must be discontinued. When 
the more acute symptoms have passed off any anomaly 
of refraction must be carefully neutralized by suitable 
lenses. 

Inflammation of the choroid, “ choroiditis,” 
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and its sequel, choroidal atrophy, are most commonly 
caused by syphilis, either congenital or acquired. A 
chronic form of choroiditis affecting the whole of the 
choroid, or only its central part, ‘central choroiditis,” 
is met with in persons past the middle of life; choroid- 
itis also occurs in myopia of high degree; associated 
with iritis, ‘“‘ choroido-iritis,’’ and in sympathetic oph- 


thalmia. 
Symptoms.—The diagnosis of choroiditis can only 
be made by ophthalmoscopic examination. Pain, 


intolerance of light, impairment of vision, fulness of 
veins emerging from the sclerotic in the ciliary region, 
ciliary redness, dilatation and sluggishness of the pupil, 
are symptoms often met with in choroiditis, but are by 
no means constant or characteristic. 

The changes seen with the ophthalmoscope are, in 
the early stage, greyish or yellowish spots or patches 
of exudation surrounded by more or less redness. If 
the disease has lasted any length of time atrophic 
areas will be found mixed up with the exudation. The 
exudation may occur in one or more large patches, or 
be distributed over the choroid in the form of spots, 
‘‘choroiditis disseminata.’”’ We know that the morbid 
changes seen, are in the choroid, if the retinal vessels 
pass in front, without being obscured by them. 

The retina is, however, frequently involved in the 
inflammatory process, in which case the vessels may be 
obscured, and it is difficult to tell where the inflam- 
mation has commenced, and which structure is most 
affected. Experience, however, teaches that large 
yellowish or greyish ill-defined opaque patches, or dirty 
yellow scattered spots, belong to the choroid; whilst in 
inflammation of the retina the opacity is more milky or 
opalescent ifin patches; glistening and bright if in spots. 

O 
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The optic disc is often affected if choroiditis exists in 
its vicinity. It becomes somewhat swollen, and looks 
dirty and opaque; the retinal vessels become thinner 
than normal, and the disc may pass into atrophy. In 
some cases where the ocular tension is increased the 
disc becomes cupped and eventually atrophied. 

A typical case of syphilitic choroiditis is characterized 
by the presence in the choroid of yellowish nodules 
similar to those seen in syphilitic iritis; but, as in the 
latter disease, typical cases are only occasionally met 
with, and we must be guided by the same rules in 
making a diagnosis. The ophthalmoscopic appearances 
in choroiditis caused by congenital and acquired syphilis 
are similar. 

Choroiditis disseminata is syphilitic; the atrophic 
changes left by it are seen as white or dirty white 
spots, showing holes in the choroid, through which the 
sclerotic is seen more or less distinctly, and dark spots 
consisting of accumulation of pigment. An irregular 
pigment-bounded ring of atrophy extending round the 
discoloured optic disc is met with in some cases of old 
syphilitic choroiditis. 

Opacity in the vitreous occurs in choroiditis, more 
frequently in the syphilitic form. Displacement of the 
retina may take place from effusion between it and the 
choroid. Opacity of the lens commencing at its pos- 
terior pole, ‘‘ posterior polar cataract,” may occur, and 
gradually extend over the posterior surface of the lens 
finally involving the whole of it and forming a variety 
of soft or cortical cataract. Cataract occurring in early 
adult life is commonly of this nature (vide p. 177). 

The chronic form of choroiditis, or as we generally 
see it, of atrophy of the choroid attacking the eyes of 
persons past the middle of life comes on without appa- 
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rent cause. The ophthalmoscope in some cases shows a 
peculiar mottled or marbled appearance of the fundus, 
an exaggeration of the condition mentioned at p. 51 as 
occurring in normal eyes; it is caused by abnormal 
distinctness of the choroidal vessels due to wasting of 
the pigment. In some instances instead of the mottling, 
a striped appearance is produced, and in other cases 
the pigment appears to be entirely worn away over 
areas of varying extent and the sclerotic shows plainly 
through. 

In ‘central choroiditis’’ a hemorrhage is probably 
the cause, and at first we may make out the effused 
blood, often, however, shrouded by inflammatory 
exudation. As time goes on the blood and inflam- 
matory products become absorbed and a more or 
less circular patch of atrophy remains occupying the 
centre of the fundus. Choroiditis almost always attacks 
both eyes; not always in the same degree, the disease 
being often far advanced in one eye when just com- 
mencing in the other. Its effect on vision depends on 
the amount and part of choroid affected ; considerable 
change may take place in the peripheral parts, without 
much affection of vision, but a very small patch of 
exudation in the region of the yellow spot, as in central 
choroiditis, causes great impairment. In some cases, 
however, remarkably good vision may be preserved, 
though the choroid appears to be riddled with holes 
(atrophy), and presents more or less marked signs of 
recent inflammation; and in such the amount of vision 
depends upon the extent to which the retina is involved 
in the inflammatory or atrophic process. Cases of acute 
choroiditis are not often seen. The reason of this is, 
that unless the patches are large or placed at or near 
the macula they lead to little disturbance of vision, and 
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are not noticed by the patient. Also choroiditis is fre- 
quently associated with’ keratitis and_ irido- -cyclitis, 
conditions which prevent a clear view of the fundus . 
being obtained. ; 
Chronic cases are by no means rare in ae 
. practice. 
- For changes in the choroid in myopia see pp. 87, 89. 
Treatment.—The treatment of choroiditis should 
be very similar to that of iritis. A course of Turkish 
baths, followed by mercurial inunction, is much to be 
recommended in the more acute’cases ; in chronic cases 
a long course of perchloride of mercury should be tried. 
Iridectomy does good in some cases.in which there 
is increase of tension of the globe. For the atrophic 


changes no treatment is of any avail. 
Injuries.—The choroid may be injured by foreign 


bodies entering the eyeball, or ruptured by violence, 
without perforation of the tunics. 

In the former case (more especially if a foreign body 
is lodged in the structure of the choroid) inflammation 
is very liable to follow, the eyeball being eventually lost 
by suppuration or shrinking. A rupture of the choroid 
from external violence is generally situated near the 
margin of the optic disc, is attended with more or less 
hemorrhage, which fills the rent with blood, and may 
cause considerable displacement of the retina. 

Seen with the ophthalmoscope soon after the receipt 
of the injury, a rupture of the choroid appears as a 
more or less elongated blood clot; later the blood be- 
comes absorbed and a white linear or curved figure 
is left, from the white sclerotic showing through the 
rent in the choroid and the organization of the blood 
clot. This form of injury is not often followed by de- 
structive inflammation. The damage to sight depends 
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upon the size and position of the rupture, and whether 
detachment of the retina is caused or not. . 

- Treatment.—A simple rupture of the choroid should 
-be treated by giving rest to the eye by bandaging and 
-- the instillation of atropine; and by blistering behind 
the ear or on the temple. In injuries associated with 
wound of the sclerotic,.cornea or iris, the treatment 
recommended. for injuries of these structures should be 
adopted. 

Bone upon the ehoraid. —Deposits of bone are 
not unfrequently met. with upon the inner surface of the 
choroid in eyes that have been blind and shrunken for 
years. | 

Tubercle in the choroid. 
tuberculosis deposits of tubercle have occasionally been 
met with in the choroid, and when seen by the oph- 
thalmoscope, appear as small white dots scattered about 
the fundus, raised above the level of the surrounding 
tissues and having indefinite hazy outlines. 


DISEASES OF THE VITREOUS HUMOUR. 


The vitreous can be thoroughly examined by direct 
ophthalmoscopic examination. 

Disease of the vitreous is always associated with 
disease of the retina, choroid, or ciliary body. 

The vitreous humour being evascular and almost 
structureless, does not undergo any acute inflammatory 
change. The changes in the vitreous are secondary 
to morbid conditions of the tissues immediately sur- 
rounding it, and are of a degenerative nature. Its 
consistence may be altered so that it becomes more 
fluid than normal, and it may shrink in bulk, in which 
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case it will probably drag away the retina from its 
attachments. The changes which can be seen in the 
vitreous whilst the eye remains in the orbit, are loss of 
transparency caused by opacities of various size and 
shape, moving freely or slowly, or in rare instances 
fixed. An idea may be formed of the consistence of the 
vitreous by noticing the rapidity of the movement of any 
particles seen floating in it; if their movements are 
rapid the vitreous is fluid, but if they move sluggishly 
it is of denser consistence. 

Sometimes fine dust-like opacities are discovered in 
the vitreous when examined with a high magnifying 
lens. This condition is probably syphilitic, and vigor- 
ous antisyphilitic treatment generally affects a cure. 

It is sometimes associated with keratitis punctata, 
shewing that the ciliary body is affected. 

Much more common is a degeneration of the vitreous, 
secondary to choroiditis, cyclitis, or retinitis. The oph- 
thalmoscope shows more or less diffuse haze, mingled 
with which, are large shreds or webs. 

The treatment is as that of choroiditis, retinitis, &c. 
(see Diseases of Choroid, Retina, and Ciliary Body). 

Opacities in the vitreous may be large dense masses, 
so large as barely to admit of any normal reflex 
from the fundus, muddy clouds stirred up from below 
on movement of the globe, membranes dense or gauzy, 
beads, shreds, or threads, glistening scales, or nume- 
rous sandy dots, so numerous as to give the idea 
of general opalescence. Opacities in the vitreous are 
easily detected by direct ophthalmoscopic examination 
at a distance of 12” to 18“, but if the eye is approached 
quite near they will not be seen so clearly as they lie 
too near the back of the lens. If the patient is directed 
to move his eye up and down quickly two or three times 
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and then look straight in front of him, the opacities will 
be seen to pass across the illuminated fundus as dark 
figures on a red ground, showing that their movements 
are independent of those of the eyeball which is not the 
case with opacities situated in the cornea, lens or retina. 
In some cases only one or two small opacities exist and 
are found with difficulty and then lost again. Opacities 
near the outer surface of the vitreous are often attached 
to the retina or optic disc—more commonly the latter— 
they appear ill-defined and hazy and have no move- 
ment, they are single and are often first detected by in- 
direct ophthalmoscopic examination as a circumscribed 
haze covering some part of the optic disc or its neigh- 
bourhood. By careful direct examination from different 
distances, aided if necessary by convex lenses behind 
the sight hole of the ophthalmoscope, such an opacity 
can be accurately defined. 

In sympathetic ophthalmia, as already stated, opaci- 
ties appear in the vitreous. 

In some cases though no definite opacity can be made 
out by the most careful examination, a diffuse haziness 
of the vitreous occurs, which blurs the outlines of the 
disc and retinal vessels, or indeed obscures them 
entirely, though a bright red reflex is returned from 
the fundus. The same appearance may be caused by 
diffuse corneal or lenticular haze, but in either case 
oblique illumination will show its position, whilst, if the 
opacity is in the vitreous, this method of examination 
will give only negative results. Crystals of cholesterine 
sometimes form in the vitreous, they are the glistening 
opacities already mentioned. They may be very nume- 
rous and when the eye is moved appear like a number 
of dancing golden spangles or minute stars; the appear- 
ance is called sparkling synchysis, and may occur in eyes 
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the vision of which is quite normal. Opacities from 
blood or lymph close to the back of the lens may be 
seen in their natural colour by oblique illumination. 

Disease of the vitreous occurs in the higher degrees 
of myopia; the humour becomes fluid and opacities 
form in it which may be the result of former hamor- 
rhage. 

A foreign body, small piece of iron for instance, 
may sometimes lodge in the vitreous and be visible. 
Bleeding into the vitreous may be caused by severe 
blows on the eye; the haemorrhage may be so abundant 
as to entirely darken the interior of the eye and if near 
the back of the lens may—as already stated—be seen 
by oblique illumination. If only in small quantity and 
situated deep in the eye it is seen with the ophthalmo- 
scope as a dark ragged cloud stirring up from below 
when the eye is moved and settling slowly down 
again. 

Penetrating wounds of the eyeball cause hemorrhage 
into the vitreous which may be followed later on by the 
formation of lymph or pus, giving a greenish-yellow 
colour when the eye is examined by oblique illumina- 
tion or by daylight. In some cases of exudative irido- 
cyclitis the vitreous becomes infiltrated with pus, giving 
rise to a condition simulating a neoplasm (pseudo- 
glioma). The exudate gives a yellowish reflex, even 
at a distance ‘“‘amaurotic cat’s eye.” 

Spontaneous hzemorrhage.—Hemorrhage into 
the vitreous may take place spontaneously, usually to 
only a small extent; the blood becomes absorbed to 
a greater or less extent in the course of time, but very 
commonly some permanent opacity remains. In some 
rare cases, however, repeated attacks of haemorrhage 
take place so that after a time the chamber becomes 
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filled with blood. This may occur in two classes of 
cases. 1. In women about the climacteric. 2. In young 
adult males subject to bleeding from the nose and con- 
stipation. The sight of one or both eyes may be entirely 
destroyed, secondary cataract may form, the tension of 
the globe diminish, detachment of the retina take place 
and even shrinking of the eyeball follow. 

The treatment of hemorrhage into the vitreous 
depends on its cause. If traumatic, the eye should be 
kept bandaged, the pupil dilated with atropine, the 
patient kept at rest, on low diet without stimulants, 
and absorption promoted by the use of frequent blisters 
to the temple or behind the ear. 

In the idiopathic form, the eyes must be kept at 
rest, and guarded from bright light by protectors; the 
patient should go about quietly, avoid straining; atten- 
tion should be paid to the general health; uterine 
trouble should be treated if it exists. In the case of 
hemorrhage associated with obstinate constipation 
some means should be taken to ensure a pretty free 
daily action of the bowels, by no means an easy task. 

Cysticercus is occasionally seen in the vitreous. 
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CHAPTER SX. 


SYMPATHETIC OPHTHALMIA-——SYMPATHETIC IRRITATION— 
SYMPATHETIC AMBLYOPIA. 


Sympathetic ophthalmia is the name applied to 
a peculiar form of inflammation of all the ocular struc- 
tures, but more especially of the ciliary body and iris, 
coming on in the second or sympathising eye in con- 
sequence of morbid changes which have previously 
existed or are still in operation in the originally injured 
or exciting eye. 

The most common causes of sympathetic ophthalmia 
are injuries of one eye, especially wounds implicating the 
ciliary vegion, or associated with lodgment of a foreign 
body in the interior of the globe. In such cases the 
wounded eye instead of recovering within a few weeks 
of the receipt of an injury, remains inflamed and irri- 
table, and the inflammatory symptoms show no signs of 
abating, but rather increase, and may become affected 
by keratitis punctata and irido-cyclitis of a markedly 
adhesive character; pain more or less severe is com- 
plained of, and there is some intolerance of light; sight 
is rapidly reduced to perception of light, extensive 
synechie form, and the tension of the globe may in- 
crease. If we examine with the ophthalmoscope before 
the media have become too opaque we shall find opacity 
in the vitreous and optic neuritis, with perhaps retinal 
haemorrhage. 

The disease may stop here, the eye being left with 
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the iris more or less altered in structure, and numerous 
posterior synechie formed; or with the pupil blocked 
by inflammatory exudation, its margin being entirely 
adherent round the whole of its circumference (occluded 
and excluded), whilst the remainder of the iris bulges 
forward to the posterior surface of the cornea almost 
obliterating the anterior chamber (Bombé iris); or the 
whole posterior surface of the iris may be adherent to 
the lens capsule, and the lens itself become opaque. If 
the inflammation continues, the tension of the eyeball 
gradually diminishes and the globe shrinks, owing to 
the ciliary body becoming atrophied. The whole pro- 
cess occupies many months and the course of the in- 
flammation is often interrupted by remissions, during 
which we may have some hope that recovery will take 
place; to be again followed by fresh outbreaks. At 
any time during the foregoing changes in the injured 
eye, even in their earliest stage, failure of accommo- 
dation may be noticed in the sound one, a slight 
blush of the sclerotic making its appearance, and the 
eye becoming irritable and painful, a similar inflam- 
mation is set up in it, leading to like results. In 
some cases, however, the inflammation is of a milder 
type and confined to the iris (sympathetic iritis), and the 
eye may recover with only a few posterior synechie. 
As a rule sympathetic ophthalmia need not be feared 
till three weeks or a month after the injury, but in 
some rare cases it has commenced as early as six days. 
Sympathetic ophthalmia has not been so frequently 
seen since antiseptics were introduced, and in fact we 
may look upon its existence as rare. 

Treatment.— Where sympathetic ophthalmia has 
been once established, in all probability irreparable 
damage will be done; the great point to bear in mind 
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is to prevent its occurrence by timely extirpation of the 
damaged globe (see Extirpation of the Eyeball). If the 
disease has become fairly established, little benefit can 
be’ expected: to result from such extirpation, as the 
morbid changes will probably continue in the sympa- 
thetically inflamed globe, in spite of the removal of that 
primarily affected, indeed when the inflammation has 
quieted down the exciting eye may turn out to be the 
less damaged of the two. ‘The operation should, how- 
ever, be performed, if the disease has not passed beyond 
the initial stage in the sympathizing eye. 

The sympathetically affected eyeball, or, if excision 
has not been performed, both eyes should be kept care- 
fully bandaged with lint soaked in belladonna lotion 
and atropine freely used; all light must be carefully 
excluded by using a black bandage and keeping the 
patient in a darkened room. Pain must be relieved by 
the same methods as in cases of iritis. Any constitu- 
tional treatment that may appear necessary should be 
employed, and when the inflammatory symptoms have 
entively subsided iridectomy should be performed. ‘This 
operation often exerts a very beneficial influence upon 
the nutrition of the globe as well as making a way for 
rays of light to reach the retina (see Iridectomy), and 
should be repeated a second or even a third time should 
the new pupil become (as is very likely to be the case) 
occluded by inflammatory exudations; the great point 
to bear in mind is never to be in a hurry to operate, at 
least twelve months should be allowed to elapse after 
the last signs of inflammation have disappeared. 

Should suppurative inflammation be set up in one 
eye, sympathetic changes need not be feared in the 
other; it is only in the adhesive form of irido-cyclitis 
that sympathetic ophthalmia is likely to occur. 
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SYMPATHETIC IRRITATION AND SYMPATHETIC AMBLYOPIA. 


Sympathetic irritation.—It not unfrequently 
happens that soon after the receipt of an injury to 
one eye its fellow becomes slightly painful, intolerant 
of light and irritable. These conditions may remain 
unchanged week after week and eventually subside. 
They make up what is known as sympathetic irritation. 

When sympathetic irritation occurs we must always 
watch the injured eye carefully, and if signs of choroido- 
iritis or keratitis punctata appear, it should be imme- 
diately excised. If no such symptoms occur, however, 
its removal is not necessary. 

Sympathetic amblyopia.—It sometimes happens 
that when one eye has been lost from injury or disease 
and is constantly inflamed and painful, the sight of 
the other becomes much impaired without any visible 
change taking place in its structure. This condition is 
known as “sympathetic amblyopia,” and is generally 
cured by removing the blind and painful eye. 
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CHAPTER, Xi; 


GLAUCOMA. 


By glaucoma we understand ‘a series of morbid 
changes of the eyeball; the most prominent of which, 
and apparently the one which causes all the others, 
being an increase of tension in the globe” (Bader). 
Glaucoma is said to be s¢mple when the increase of 
tension progresses slowly and continuously without in- 
flammatory outbreaks. Acute or chronic when attended 
by attacks of inflammation. 

If the aqueous is allowed to flow out of the anterior 
chamber through a small incised wound, and the wound 
subsequently closed, within a short time the anterior 
chamber is again filled. 

It has been experimentally proved that a current of 
fluid is constantly passing from the ciliary body, through 
the posterior part of the anterior chamber and the 
pupil, into the anterior part of the anterior chamber, 
leaving the eye through a series of small fissures placed 
at the angle where the cornea joins the iris (filtration 
angle) and so communicates with the general vascular 
system (vide fig. 40). This circulation may not be the 
only one in the eye, but as far as is known it is the 
most important one. 

Glaucoma may be caused by one of two conditions, 
either the inflow is excessive or the outflow impeded, 
either a condition of hypersecretion exists or owing to a 
blocking of the filtration angle, the fluid is unable to 
leave the eye. 
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In a large number of cases the filtration angle is 
found to be narrowed or obliterated because the peri- 
phery of the iris has been pushed forwards. 

For further information on the theories as to the causes 
of glaucoma the student is referred to larger textbooks. 


Fig. 40.—Section at corneo-scleral margin. 

A. Cornea. B. Sclera. C. Iris. D. Lens. E£. Ciliary body. F. Ciliary 
muscle. G. Canal of Schlemm. JH. Filtration angle. I. Secreting glands.’ 
K. Suspensory ligament. Dotted line indicates course of circulation of aqueous 
fluid. 


Simple glaucoma presents no inflammatory sym- 
ptoms its onset being most insidious. It is characterized 
by gradual decrease of acuteness of vision, with narrow- 
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ing of the visual field, especially on the nasal side, 
impairment of the power of accommodation, causing 
rather rapid increase of presbyopia, sluggishness in 
movements of the iris, some dilatation of the pupil, and 
some apparent haziness of the crystalline lens. Increase 
of tension is probably one of the earliest symptoms, but 
is very liable to be overlooked until the disease is far 
advanced and considerable hardness of the globe has 
taken place. With the ophthalmoscope spontaneous 
pulsation of the retinal arteries may be seen, or pulsa- 
tion may be produced by very slight pressure upon the 
globe. The vessels, especially the veins, are thinner 
on the surface of the optic disc than in the surrounding 
retina, and the disc itself may be more or less cupped. 
The cup of glaucoma is characterised by a bluish or 
dusky appearance of the greater portion of the disc; 
upon this portion the vessels appear very small and 
indistinct, or they may be quite invisible; the whole disc 
is usually involved, and not, as in physiological excava- 
tions, the centre or outer quadrant only. The margin of 
the disc is white, and the large tortuous retinal vessels 
are seen curling up over its edge, and appearing on the 
surface of the retina at a point not continuous with their 
course upon the nerve surface. Cupping of the disc 
requires long continued pressure for its production; it 
does not occur in the early stage of any form of glau- 
coma and its presence shows that sight is greatly and 
permanently damaged, if not entirely lost. Small he- 
morrhages may also be met with upon the retina. 
Chronic glaucoma, the form most commonly met 
with, is characterized by the occurrence of slight in- 
flammatory attacks, associated with temporary increase 
of dimness of vision and more or less pain in and around 
the eyeball. On examination the field of vision will be 
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found to be limited, the tension of the globe increased, 
and if the patient presents himself during an inflam- 
matory attack, circumcorneal injection will be present 
(vide fig. 41 A), the episcleral vessels enlarged, the pupil 
somewhat dilated, the movements of the iris sluggish, 
and the cornea steamy. 

The loss of vision, in cases of chronic glaucoma, is 
attended by somewhat peculiar symptoms. Patients 
complain that their sight is always somewhat misty, 
that there is an appearance of a bright halo around a - 
candle or other flame, that they see colours resembling 
a rainbow, and often of great beauty; and occasionally 
flashes of light and fiery circles, these latter symptoms 
are, however, common to all forms of retinal irritation. 
Vision is always worse during the inflammatory attacks 
and recovers to a certain extent during the remission, 
never, however, returning to the same condition as 
before the attack. 

The ophthalmoscope shows changes similar to those 
mentioned under simple glaucoma. 

Acute glaucoma usually commences suddenly with 
well-marked inflammatory symptoms. The patient will 
state that he was seized (frequently during the night) 
with sudden severe pain in the eye; the pain will be 
described as affecting, not only the eyeball, but the 
whole of the corresponding side of the head, and he will 
have found that the sight of the painful eye is much 
impaired or entirely lost. On examination the eyelids 
will be found reddened and swollen, the conjunctiva 
chemosed, and the circumcorneal vessels, as well as 
those situated more deeply in the subconjunctival tissue, 
enlarged (vide fig. 41). There will be profuse lachryma- 
tion, and often much intolerance of light; the aqueous 


humour will very probably be somewhat turbid. The 
P 
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pupil will be moderately dilated, somewhat irregular 
-and fixed, and the tension of the globe greatly in- 
creased. | 

The attack is often accompanied by severe headache 


: 
Mi, Wy 
i), 


Fic. 41.—Diagram of vessels chiefly affected in glaucoma. 


A. Non-perforating branches of anterior ciliary vessels. These are pink or 
bright red in acute inflammatory glaucoma, and are dark and congested in 
chronic glaucoma, 

B. Ciliary zone, where the branches of the anterior ciliary vessels perforate. 
( Vide Figs. 18 and 20). 

C. Episcleral vein. 

D. Vene vorticose, about five in number, which pierce the sclerotic in a 
very oblique manner, a little way behind the equator. 

Owing to the increased intra-ocular tension the discharge of the choroidal 
venous blood by these channels is prevented, the episcleral veins taking on 
their function. 


and gastric disturbance; indeed, in some cases, so 
marked have been these symptoms, that the ocular 
condition has been overlooked and the patient treated 
for a bilious attack. 
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On examination with the ophthalmoscope some of the 
appearances mentioned under simple glaucoma may be 
found, but the media will probably be so hazy as to 
obscure the parts behind, a dull red reflection being a 
that can be made out. 

The acute symptoms may pass off in the course of.a 
few days or weeks, leaving the eye more or less perma- 
nently damaged. Similar attacks may recur, but more 
frequently the disease relapses into a chronic state. 

Absolute glaucoma.—Sooner or later, in any 
form of glaucoma, if relief is not given, the condition 
known as absolute glaucoma is established. The eyeball 
becomes stony hard, the pupil widely dilated and fixed, 
the cornea hazy and anesthetic, the iris and aqueous 
humour discoloured, the anterior chamber shallow, and 
the lens more or less opaque. A few dilated vessels 
(perforating branches of the anterior ciliary), figs. 20 and 
41 (pp. 29 and 210), are seen issuing from the globe in the 
ciliary region, the blood from the choroidal veins being 
unable to discharge itself through the venz vorticosz 
(vide. Fig. 41 D), the sclerotic may be somewhat bulged 
in places and bluish in colour, and the conjunctiva is 
extremely rotten, tearing on any attempt to seize it 
with forceps. On examination with the ophthalmo- 
scope all appears dark behind the pupil, or a dull red 
reflection may be returned from the interior, but no 
details of the fundus can be made out. All perception 
of light is lost. 

Glaucoma fulminans.—A form of acute glaucoma 
rarely met with, characterised by the suddenness of its 
onset and extreme violence of its symptoms is known 
as “glaucoma fulminans.” The eye attacked may be 
entirely and irremediably blinded in the course of a few 
hours, 
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Diagnosis.—Glaucoma is essentially a disease of 
the latter half of life, occurring most frequently in 
women between the ages of forty and sixty, but rarely 
in young adults, or children. Glaucoma almost always 
affects both eyes, not, however, simultaneously, but 
at more or less considerable intervals. The tendency 
to glaucoma is no doubt increased by uncorrected 
anomalies of refraction; an attack is often brought on 
by fatigue, as in a woman worn out by long nursing 
and sleepless nights. 

In some cases of acute glaucoma, and almost invari- 
ably in chronic glaucoma, the onset of the disease is 
preceded by premonmitory symptoms. 

These are, as in simple glaucoma, rapidly increasing 
presbyopia and slight increase of tension of the globe, 
sluggishness and dilatation of the pupil, some apparent 
haziness of the lens, and narrowing of the visual field. 

Besides these we may find some congestion of the 

vessels referred to above emerging from the sclerotic 
in the ciliary region. There may be periodic attacks 
of dimness of vision, objects appearing as if veiled by 
a greyish or yellow mist (London fog); in the later 
stages we may have a halo around a flame, or the 
appearance of a rainbow, and at times attacks of pain 
in and about the eyeball. 
In order to diagnose glaucoma we must be well 
acquainted with the method of ascertaining the tension 
of the globe, and also with the use of the ophthalmo- 
scope (see Examination of Eyeball, &c.). 

We must also remember that the injurious effects of 
pressure are evidenced earliest in the peripheral por- 
tions of the retina, and should therefore very carefully 
examine the condition of the visual field in all suspected 
cases (see Examination of Field of Vision). Instances. 
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are frequently met with in which great contraction of 
the visual field has taken place, although central vision 
is still acute. 

Another symptom which should lead us to suspect 
glaucoma is the vapid increase of presbyopia. Patients 
affected by the simple or chronic forms of the disease 
are constantly changing their glasses, as they find that 
those which at first appear to suit become useless in the 
course of a few months. 

Apparent haziness of the crystalline lens is a symptom 
requiring special attention; otherwise the surgeon may 
fall into the fatal error of mistaking chronic or simple 
glaucoma for cataract, and allow the disease to continue 
until sight is irrevocably lost. In such cases ophthal- 
moscopic examination will show that there is little or no 
real opacity of the lens, and this, aided by a careful 
examination of the tension of the globe and the state 
of the visual field, will prevent so disastrous a mistake. 
This condition of the lens is more marked in dark eyes 
than light, and especially in those which are highly 
myopic. ‘ 

Besides the foregoing we not unfrequently meet with 
what is known as “‘ secondary glaucoma,” 7.¢., glaucoma 
coming on in the course of some other disease, as 
corneitis, ulceration of cornea, iritis, choroiditis, &c. 
Glaucoma occurring in young persons is_ usually 
secondary. Glaucoma following injury is spoken of 
as “traumatic glaucoma.” Glaucoma associated with 
large and numerous retinal hemorrhages is described 
as ‘“‘ hemorrhagic glaucoma;”’ it is one of the worst 
forms of the disease and the most rebellious to treat- 
ment. 

Treatment.—Glaucoma can only be remedied by 
operation, and it is our duty to explain to the patient 
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the nature of his case and to urge upon him most 
strongly the necessity for operative interference. 

Patients suffering from glaucoma often evince the 
greatest unwillingness to undergo an operation; this 
unwillingness is explained by the fact that during the 
vemissions of the disease little or no inconvenience is 
experienced, and, moreover, even at the time that an 
-attack of inflammation is present the sufferer will be 
encouraged by the hope that the symptoms will pass off 
(as, they in all probability have done in previous attacks) 
leaving the eye but little damaged. Nevertheless we 
must always bear in mind that an operation, to be successful, 
must be performed early, and we must not be satisfied until 
we have convinced our patient of this. Most patients 
will readily submit to an operation when one eye has 
been lost and the disease has commenced in the other. 

Several operations have been practised for the relief 
of glaucoma, but iridectomy and sclerotomy are those 
which give the best results. Iridectomy or sclerotomy, 
to be effectual, should be performed as early as possible. 
In simple glaucoma operative interference is anything 
but satisfactory; the most favourable result is, that the 
disease may be arrested at the stage at which it has 
arrived, but no gain of sight is to be expected. We 
must also bear in mind the possibility of the eye going 
quite to the bad after an operation. On the whole an 
operation in simple glaucoma should not be rashly 
undertaken. The course of the disease is very slow, 
and if our patient is advanced in years we may well 
leave him alone, hoping that his sight may last as long 
as he does. If, however, he has a prospect of living for 
many years, we have no alternative but to advise him 
to take his chance of an operation, and having decided 
to perform one, to do it with as little delay as possible. 
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The operative treatment of inflammatory, especially of 
acute, glaucoma is much more satisfactory; as a rule, 
however, no good is likely to result from an operation 
in cases where vision has been reduced to bare percep- 
tion of light; but in glaucoma fulminans much improve- 
ment may take place even though all perception of light 
has been lost for some days. 

In performing iridectomy for glaucoma we must take 
care to remove the iris well down to its insertion and to 
excise a good broad piece (see Iridectomy); merely 
cutting away a portion of the iris near the margin of 
the pupil does no good. The object which an operator 
aims at in performing iridectomy for glaucoma is to re- 
establish the closed filtration angle, hence a large piece 
of iris must be removed, including its most peripheral 
portion, otherwise it is useless, and the tension is not 
permanently relieved. The operation is easy enough in 
cases of acute glaucoma, but in those of old standing, 
where the structures are rotten or the pupils so widely 
dilated that the iris has become a thin rim at the 
periphery of the anterior chamber, it is anything but 
simple. In such cases sclerotomy is to be preferred 
to iridectomy. 

In cases of glaucoma where for any reason an opera- 
tion does not seem advisable we must do our best to give 
relief by medical treatment. The means which will be 
found most useful are the instillation of solutions of sul- 
phate of eserine (gr. to iv. to water 3j.), application 
of very hot sedative fomentations, administration of 
opium, and the local abstraction of blood by leeches 
or the artificial leech, with perfect rest of the eyes. 

Atropine should never be used in glaucoma, as it causes 
increase of tension of the eyeball. Eserine, however, 
has a contrary effect and is often of great benefit. 
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CHAPTER’ Xil. 
THe RETINA AND Optic NERVE. 


DiseasEs of the retina and optic nerve can be diagnosed 
by the ophthalmoscope alone. Before the introduction 
of this instrument all cases of want of sight arising 
without cause apparent to the unaided eye were 
collected together under the names of ‘‘ Amblyopia ” 
and ‘“ Amaurosis.” To the former were referred all 
cases where vision was much impaired, but not entirely 
lost ; to the latter cases in which no perception of light 
remained. But now that the ophthalmoscope has come 
generally into use, making the interior of the eyeball as 
accessible to our sight as the exterior, we have come to 
refer ‘‘amblyopia”’ and ‘‘ amaurosis” to their proper 
causes, and the terms have fallen into comparative 
disuse. For instance, if in a case of want of sight we 
find on ophthalmoscopic examination that there is 
haziness of the vitreous, inflammation of the retina, or 
choroid, &c., we do not say, as formerly, that the patient 
is amblyopic, but that he is suffering from disease of 
the vitreous, retinitis, choroiditis, &c. Again, in cases 
of total blindness the ophthalmoscope will probably 
detect atrophy of the optic nerve, and instead of saying 
that the patient is ‘‘amaurotic,” we say that he is 
suffering from optic nerve atrophy. The terms “am- 
blyopia ” and ‘“‘amaurosis”’ may, however, still be used 
in some cases to be presently described, where there is 
partial or complete loss of sight, with an apparently 
healthy condition of the ocular structures. | 
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Hyperzemia of the retina occurs from over-strain of 
the eyes, in doing near work (especially in hyperme- 
tropic or astigmatic eyes), or from constantly looking 
at bright light; the disease is not uncommon amongst 
engine drivers and others who work over a blazing fire. 

Symptoms.—tThe symptoms are dimness of vision, 
and a feeling of fulness and discomfort about the eyes. 
In hypermetropic or astigmatic individuals there will be 
the usual complaints of pain in the eyes, headache and 
inability to read or work for any length of time. The 
ophthalmoscope shows redness of the optic disc, en- 
gorgement and twisting of the retinal vessels, both 
arteries and veins, with increase in the visible number 
of each. This form of hyperemia may be described as 
active, another form affecting only the veins, which are 
found enlarged, tortuous, and sometimes varicose, de- 
pending on interference with venous circulation being 
looked upon as passive hyperzemia. 

Hyperezmia of the retina, especially the active form, 
is not easily recognised, as the limits between health 
and disease fade almost imperceptibly into each other, 
and considerable experience is required in order to 
judge with certainty where one ends and the other 
begins. 

Treatment.—Active hyperemia must be treated by 
insuring perfect rest to the eyes. To this end all near 
work must be prohibited, the accommodation must be 
paralysed by using a solution of sulphate of atropine, 
(gr. ij. toiv. to 3j.) three times a day or oftener; the 
eyes must be shielded from light by protective spectacles 
or shades. Leeches or the artificial leech should be 
applied to the temples from time to time, and purgatives 
given if necessary. 

After subsidence of the hyperemia any anomaly of 
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refraction must be carefully neutralized, the eyes being 
well under the influence of a mydriatic during the 
examination. 

Passive hyperemia is generally an indication of some 
more serious disease and demands no direct treatment 
(see Ischzemia). 


INFLAMMATION OF THE RETINA—RETINITIS. 


Causes.— Retinitis most frequently depends on some 
constitutional condition, as albuminuria, diabetes, gout, 
or syphilis; it may also arise from embolism of the 
vessels of the retina, haemorrhage into its substance, 
or from cerebral disease; from tumours or entozoa 
within the globe, exposure to sudden flashes of bright 
light; or wounds of the eyeball... li may also,,be 
secondary to choroiditis, iritis, or cyclitis, and is a 
part of sympathetic ophthalmia. 

Symptoms.—Retinitis is characterized by hyper- 
emia of the retina, associated with more or less dense 
and extensive opacity of its structure, either diffuse or 
in spots or patches, and frequently with extravasations 
of blood in its substance. 

Disturbance of vision may be a prominent symptom, 
or the patient may hardly be aware that anything is 
amiss with his eyes. The degree of impairment of 
vision depends upon the situation and extent of the in- 
flamed portion of the retina; for instance, a small patch 
of inflammatory exudation in the region of the yellow 
spot will cause much loss of sight, whereas a consider- 
able amount of opacity situated peripherally will give 
rise to scarcely any symptoms. 

Pain, photophobia, coloured vision, and flashes of 
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light, are symptoms occasionally met with in inflam- 
mation of the retina. 

Acute retinitis is rarely met with, and if it should 
occur would hardly be recognized, as the inflammatory 
exudation would be transparent, and, therefore, invisi- 
ble ; consequently, the only appearance revealed by the 
ophthalmoscope would be enlargement and tortuosity of 
the retinal vessels. 

The forms of retinitis which give rise to striking oph- 
thalmoscopic appearances are essentially of a chronic 
nature, and are frequently associated with inflammatory 
changes in the choroid and optic disc. 

Retinitis may affect one or both eyes, those forms 
which are of constitutional origin usually affecting both, 
though not always in the same degree. 

The ophthalmoscope shows:—1. Hemorrhages of 
variable size, 2, Spots of pigment. 4. A ‘more or 
less general turbidity of the retina, varying from a 
scarcely perceptible cloudiness (giving the idea that 
the structure is opalescent and visible instead of entirely 
transparent) to an uniform greyish-white or mottled 
opacity, which covers the choroid like a veil; conceals 
the outline of the optic disc and in parts covers the 
gorged, dark coloured, and tortuous retinal veins, and 
the normal or nearly normal arteries. 4. A number of 
opaque glistening white spots either quite discrete or 
running together and forming patches, seen chiefly in 
the region of the yellow spot, around which the opacities 
are often arranged in a radiating manner. 5. A number 
of small irregular yellowish patches scattered about the 
central part of the retina, but without any particular 
relation to it. 
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VARIETIES OF RETINITIS. 


[Nore.—The student is advised to read the following paragraphs, 
in conjunction with one of the numerous atlases published. The 
references given in the letterpress are to the “ Atlas of Ophthalmo- 
scopy,” by Professor Haab of Zurich (13s.), a copy of which, if 
the student has not one, is generally to be found in the Medical 
Libraries]. 


Hemorrhagic retinitis (Haab, fig. 33, a and 0). 
—This is generally due to thrombosis of the central 
retinal vein, or one of its main divisions. The optic 
nerve is reddened, somewhat swollen, its outline obli- 
terated, The transparency of the retina so much affected 
that the course of the retinal vessels upon its surface 
and in its substance cannot be traced; the retinal veins 
are turgid and tortuous in their course, presenting 
alternately breaks and dark portions, according as they 
lie deeply in the engorged blood-stained retina, or more 
superficially near its inner surface. The retinal arteries 
are nearly normal or too thin. 

The principal characteristic of the disease is the 
occurrence of. extensive haemorrhage, most marked 
around the optic disc, and fading away gradually into 
the surrounding parts. The blood extravasations have 
a peculiar striated appearance, and radiate, spoke-like, 
from the optic disc as a centre: Im some «cases the 
retina immediately surrounding the disc is uniformly 
infiltrated with blood, the bright red colour thus pro- 
duced gradually shading off externally into the spoke- 
like appearance above mentioned. 

As time goes on the extravasated blood undergoes 
changes, becoming brown in colour, and is eventually 
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partially or entirely absorbed. The disease is said to 
be of gouty origin; as a rule one eye only is affected. 

Retinitis pigmentosa (Haab, figs. 37, 38 and 
45,c and d) is a peculiar form of degeneration of the 
retina, met with most frequently in the offspring of 
blood relations; the sufferers are often deaf and dumb, 
and may be idiotic; several members of the same 
family are often affected. 

The most marked symptoms of the disease are night 
blindness and gradual narrowing of the visual field without 
glaucomatous symptoms. The ophthalmoscope reveals the 
most striking changes; the retina, especially about its 
peripheral parts, is dotted more or less thickly with 
black pigment spots; these spots appear somewhat like 
a multitude of small black spiders with many legs; they 
have also been likened to bone corpuscles. ‘The spots 
of pigment appear to follow the course of the blood- 
vessels of the retina, and, as before stated, are collected 
most thickly in the peripheral parts. 

The blood-vessels themselves are much diminished in 
size and visible number, and the optic disc is markedly 
anemic, and of a peculiar waxy appearance ; cataract 
not unfrequently occurs. 

Albuminuric retinitis (Haab, figs. 25, a and 2}, 
26, a, b and c, 27, 28, 29) is a form of retinitis met with 
in Bright’s disease. The changes which take place in 
the retina are inflammation with effusion and hemor- 
rhages, followed by fatty and fibrinous degeneration of 
its structure, and subsequent atrophy. 

The ophthalmoscope shows, in the early stages of the 
disease, retinal hypereemia (more especially venous) 
with increased vascularity and redness of the optic 
disc. Next the retina becomes cloudy (more especially 
around the optic disc, the outline of which becomes 
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obscured), and hemorrhages in the form of streaks and 
spots occur in various parts of its structure. 

The cloudiness goes on increasing, and obscures the 
smaller vessels; later in different parts of the fundus, 
but mostly in a ring situated at a little distance from 
the margin of the disc, appear glistening white spots 
and patches; and still later the disc itself becomes grey 
and opaque. 

Whilst the above changes are going on in other parts 
of the retina, characteristic appearances may be de- 
veloped in the region of the yellow spot, A number of 
small white glistening spots, which do not at first 
coalesce so as to form a patch but remain distinct, 
make their appearance. These glistening spots are 
arranged in a radiated position around the macula 
as a centre, and somewhat resemble a constellation; 
the appearance is quite characteristic, and once seen 
is not likely to be forgotten. As the disease advances 
the spots may run together into elongated patches. 

As the opacity of the retina increases, the vessels 
become more and more obscured, so that when the 
disease has reached its height, only a few large venous 
trunks are still visible. Fresh haemorrhages may occur 
at any time, and cover over and obscure the opaque 
portions of retina. After a time a retrograde process 
sets in, the hemorrhages and peculiar opacity slowly 
disappear, the retina being at length left in a state of 
atrophy. Detachment of the retina may occur. In 
many cases the changes in the yellow spot region accom- 
panied by a few small blood spots scattered about in other 
parts are the only appearances noticed, and little or no 
change takes place for months or even years. 

Albuminuric retinitis is usually associated with 
granular kidney; it is dependent on the blood-vascular 
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disease (arterio-capillary fibrosis, Gull and Sutton), of 
which the kidney affection is only a part. The retinitis 
often appears before any sign of kidney mischief suff- 
cient to attract the patient’s attention is manifested, and 
it is the ophthalmic surgeon who first discovers the 
nature of the case. The urine need not be albuminous, 
but there is always evidence of increased arterial ten- 
sion. It is important to remember that, although as 
just stated, the patient’s attention may not have been 
directed to his kidneys previous to his visit to an 
ophthalmic surgeon, that retinitis comes on late in the 
course of albuminuria and that its appearance has the 
eravest significance. 

Leukemic retinitis (Haab, fig. 60a).—A peculiar 
form of retinitis, somewhat resembling the albuminuric, 
has been described as occurring in connection with 
leucocythzemia. 

Leukzemic retinitis is marked by pallor of the optic 
disc, a peculiar rose colour of the retinal vessels, 
haemorrhages, some opacity of the retina around the 
optic discs, and white glistening spots similar to those 
met with in albuminuric retinitis, which, however, are 
situated in the peripheral parts of the retina. 

Embolism of the central retinal artery 
(Haab figs. 32 and 34).—A form of retinitis associated 
with plugging of the central artery comes on suddenly 
without apparent cause, with complete loss of sight. 
Ophthalmoscopic examination shows some pallor of the 
optic disc and diminution in calibre of the vessels 
emerging from it, but the most marked change is seen 
in the region of the yellow spot. 

The retina around the spot is white or greyish-white 
and opaque, and numerous blood-vessels, not visible 
‘under ordinary conditions, arranged in a radiating 
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manner round the spot, come plainly into view; the 
macula itself is seen as a bright red spot which might 
be taken for a hemorrhage by a careless observer. 

The bright red appearance of the macula arises from 
the anatomical arrangement of the parts; the retina in 
this situation, being thin and firmly bound down to the 
parts beneath, does not become infiltrated with inflam- 
matory exudation, and consequently the normal red 
colour of the fundus appears in striking contrast to the 
surrounding opaque retina. Hzemorrhages may occur. 
Atrophy of the optic disc follows within three months. 

Syphilitic retinitis (Haab, fig. 16) is frequently 
associated with choroiditis. There are no ophthal- 
moscopic signs which will enable us to say with 
certainty that the changes seen are of syphilitic origin, 
in making a diagnosis other signs of syphilis must be 
taken into consideration. As in choroiditis there is 
often opacity of the vitreous. 

The opacity of the retina is generally diffuse, but may 
be confined to the zone immediately surrounding the 
optic disc, or to the region of the yellow spot. The 
opacity varies from a slight smoky haze to dense white 
or yellowish-white. 

The optic disc at first hyperazemic becomes hazy, the 
retinal vessels over full and tortuous. In favourable 
cases the opacity clears and the retina returns to more 
or less its normal condition ; in unfavourable ones atro- 
phy of the retina and choroid results. 

Syphilitic retinitis may occur in either congenital or 
acquired syphilis, in the latter it is one of the secondary 
symptoms usually setting in from six to eighteen months 
after the primary disease, its course is extremely chronic 
and is often broken by relapses. 

Diseases of the retinal vessels giving rise to plugging 
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of small arterial branches and consequent loss of sight 
in the portion of retina supplied by them, is not uncom- 
mon in. tertiary syphilis. The symptoms are loss of 
parts of the visual field; the ophthalmoscopic signs are 
not well marked. Recovery usually takes et under 
antisyphilitic treatment. 

Treatment.—In all cases of retinitis both eyes 
should be kept thoroughly at rest, by prohibiting all 
near work, paralyzing the accommodation with atropine, 
and shielding the eyes from the stimulus of too bright 
light by neutral tint or smoke coloured protectors. 
Everything that is likely to cause disturbance of the 
ocular circulation, as stooping positions, excitement, 
stimulants, too rapid variations of temperature, &c., 
should be carefully avoided. 

Blood may be taken from the temples by leeches, or, 
preferably, by the artificial leech; blisters to the temples 
or behind the ears may be used. In syphilitic retinitis 
mercury does good; it should be given so as quickly to 
affect the system, either by the mouth, by inunction, or 
in the form of calomel vapour baths. In long-standing 
cases, however, small doses of bichloride of mercury, 
taken regularly for some months, may be beneficial. 

The other forms of retinitis are of only secondary im- 
portance to the disease with which they are associated, 
and against which treatment must be directed (see 
causes of Retinitis). No treatment is of much avail in 
retinitis pigmentosa. 

Atrophy of the retina may be the sequel of 
inflammatory changes. Its principal characteristic seen 
with the ophthalmoscope is a condition of bloodlessness, 
in some cases associated with opacity of the retina, and 
frequently with atrophic changes in the choroid. Blood- 
lessness shows itself in a diminution of the number, 
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and also of the calibre of the retinal blood-vessels, more 
especially of the arteries, some of which may appear 
pervious to red blood corpuscles in part of their course 
only, their continuations being marked by a yellowish- 
white cord. Opacities, if they occur, are of a greyish- 
white colour, and situated for the most part around the 
optic disc. 

The disc itself is frequently extremely anzmic or 
atrophied. (For treatment of atrophy of the retina, see 
Atrophy of the Optic Disc). 

Hemorrhage into the retina (Haab, fig. 35).— 
Besides the form of hemorrhage described as occurring 
in retinitis, bleeding may take place into the structure 
of the retina, from rupture of a retinal blood-vessel 
without previous inflammatory change. The hemor- 
rhage is usually considerable, and will be seen as an 
irregular patch of blood, situated somewhere in the 
course of the ruptured vessel, and often surrounded by 
exudation. The patients are often young women, and 
the bleeding occurs at a menstrual period. Large 
D-shaped haemorrhages, situated on the outer side of 
the optic disc and between the retina and hyaloid mem- 
brane, are occasionally seen (Haab, fig. 35), they are 
generally described as sub-hyaloid hemorrhages. 

The extravasated blood becomes gradually absorbed, 
but usually leaves behind it some indications of its pre- 
vious existence. 

Treatment.—kest of the eyes and protection from 
bright light, counter-irritation and mild purges. 

Detachment of the retina (Haab, figs. 55c, 56, 
57, 58) is associated with the effusion of serous fluid, 
or blood, or the presence of a growth between it and 
the choroid. It almost always occurs in connection 
with disease of the choroid, ciliary body or vitreous. 


RETINA AND OPTIC NERVE. 227 


A blow on the eyeball or head may be the immediate 
cause of displacement, or it may occur spontaneously. 
Myopic eyes are more liable to suffer from retinal dis- 
placement than those which are emmetropic or hyper- 
metropic. 

Detachment of the retina occurs usually at its lower 
part, but may vary in extent from detachment of a 
small fold to total separation of the whole retina from 
the choroid, the only points of attachment left, being at 
the optic disc and ora serrata. 

Symptoms.—The symptoms of retinal displacement 
are sudden or rapid failure of sight, or the patient com- 
plains that a sudden mistiness came on and gradually 
increased; we shall probably be told that vision is better 
when first waking in the morning and becomes worse as 
the day wears on. An examination of the visual field 
will show a deficiency of some part, generally the upper, 
corresponding to the lower part of the retina; the 
patient will very probably say ‘“‘I can see your chin and 
mouth, but cannot see your eyes,” or make some such 
statement. 

Detachment of the retina is best examined by direct 
ophthalmoscopic examination, the appearances depend 
much on its duration. At first the retina retains 
its transparency, and an abnormal condition of the 
retinal vessels may be seen, some of which appear to 
move slightly, look dark instead of bright red, smaller 
than usual, and are evidently out of place. As time goes 
on the detached portion of retina becomes opaque and 
appears as a dark grey, slightly movable fold, or cloud, 
over which the dark retinal vessels can be traced. 
Displacement of the retina may be associated with 
opacities in the vitreous. 

A hemorrhage or inflammatory deposit may be 
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mistaken for a retinal detachment. A correct diagnosis 
can always be made by noticing the retinal vessels; if 
they can be traced over the grey cloud it is certainly a 
detached retina. 

The treatment of detached retina is unsatis- 
factory. An attempt should be made to procure absorp- 
tion of the effused fluid by the administration of such 
drugs as iodide of potassium and mercury, and by the 
application of blisters to the temple or behind the ear. 
In all cases complete rest should be given to the eyes, so 
as to prevent as much as possible further detachment. 

Perfect rest in the recumbent posture, the hypodermic 
injection of nitrate of pilocarpine so as to cause profuse 
sweating and salivation; trephining or puncture of the 
sclerotic, so as to let out the subretinal fluid, have all 
been tried, but without any very satisfactory result. A 
quite recent detachment may subside with or without 
treatment, but one of long standing remains stationary 
or gets worse. 

Inflammation of the optic disc (optic neu- 
ritis, neuro-retinitis).— The ophthalmoscope shows 
a reddish-grey turbidity of the disc and the surround- 
ing zone of retina, accompanied by swelling. The 
retinal veins are engorged, but their visible number is 
not increased; the arteries are thinner than usual, and 
all the vessels are more or less shrouded and concealed’ 
from view in the opaque portion of retina and upon the 
nerve surface. Numerous small hemorrhages may occur 
upon and around the disc. 

Papillitis (choked disc) (Haab, figs. 13, 15, 17).— 
Simple congestion has been (and still is by some) looked 
upon as distinct from optic neuritis, the difference, 
however, is one of degree only. -The ophthalmoscope 
shows great swelling and an intense red colour of the 
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disc, its outline being entirely lost; there is, however, 
but slight swelling or opacity of the surrounding retina ; 
small hemorrhages are frequently seen on the nerve 
surface. The retinal veins are enormously distended, 
their course extremely tortuous, and they may be vari- 
cose; their visible number is also considerably in- 
creased. The arteries are usually smaller than normal ; 
none of the vessels are shrouded or concealed from 
view, as in neuritis. 

In many cases of neuritis sight is unaffected; in others 
vision is much impaired or reduced to perception of light 
only. 

Optic neuritis may be looked upon as indicative of 
irritation of the nerves in some part of their course, as 
would occur in meningitis; or of obstruction to the 
venous circulation resulting from pressure directly on 
the main trunks, as in cerebral tumour, or from any 
form of disease which causes overcrowding of the con- 
tents of the cranium. Neuritis is usually bilateral. 
Should it occur in one eye only it is probably due 
to some local disease, as tumour in the orbit, orbital 
cellulitis or periostitis. 

Treatment.—Optic neuritis is of only secondary 
importance to the disease which gives rise to it; it is 
of much greater interest to the physician than to the 
oculist, as its existence enables him to diagnose cerebral 
lesions with great certainty. The cerebral lesion is, 
however, often syphilitic, and it may be laid down asa 
rule, seldom to be departed from, that optic neuritis 
calls for the administration of iodide of potassium, or 
mercury in full doses, by the mouth or by inunction. 

Atrophy of the optic nerve (Haab, figs. 19, 20, 
21, 22) may be the result of preceding neuritis, when it 
is called ‘‘ consecutive atrophy,” or may commence and 
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slowly progress without inflammatory change, ‘simple 
atrophy.” It may also come on after injury- to the 
head, the history being that after a blow the sight of 
one eye was lost. At first the ophthalmoscope shows 
no change, but in about two or three months complete 
atrophy of the disc sets in. The cause is damage to 
the optic nerve behind the eyeball. 

With the ophthalmoscope the atrophic optic disc is 
seen to be white or bluish-white in colour, frequently 
its Margin appears irregular, and it may be cupped. 
The atrophic cup varies from the glaucomatous in not 
having steep sides, so that the vessels do not appear 
broken in their course as in the latter affection. The 
cupping of the disc in atrophy has been likened to a 
saucer, that in glaucoma to a flask. Optic atrophy 
cannot be certainly diagnosed by the ophthalmoscope 
alone, the visual acuity and the colour vision must be 
tested. The condition of the vessels upon the disc 
varies at different periods during the course of the 
disease. In ‘simple atrophy” the vessels are not 
altered until late, they are then smaller than usual. 
In ‘secondary atrophy” in the early stages the veins 
are engorged, later the arteries and veins become small 
and are often reduced to mere threads. Atrophy of the 
retina frequently accompanies atrophy of the optic disc. 

In cases of atrophy of the optic nerves vision is 
always much impaired; some patients with extremely 
white discs can count fingers, distinguish large letters, 
or even read ordinary print, but in the majority of cases 
vision is reduced to bare perception of light. The 
colour sense is impaired, green and red being lost first. 

Treatment.—The treatment of atrophy of the optic 
nerves, especially if associated with a similar condition 
of the retina, is most unsatisfactory, and, indeed, almost 
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hopeless. Should a certain amount of vision still re- 
main, and no change have taken place for many months, 
we may safely assure our patient that he will retain 
what sight he has. The drugs which have been princi- 
pally used are iron, either alone or in combination with 
nux vomica, strychnia taken by the mouth or injected 
hypodermically, phosphorus, quinine, or other tonics, 
and opium in gradually increasing doses. Galvanism 
has also been employed. 
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CHAPTER XIII. 
AMBLYOPIA AND FUNCTIONAL DISTURBANCES OF SIGHT. 


AMBLyopiéA, or blunt sight, is the name given to a 
condition existing in one or both eyes, in which, whilst 
impaired vision exists, the eye shows no defect, by the 
ordinary means of examination, sufficient to account for 
its presence. 

It is most frequently found in association with con- 
comitant squint. 

When examined externally or ophthalmoscopically 
the amblyopic eye is apparently healthy. In the 
majority of cases one eye alone is involved, the other 
eye having full visual acuteness. If there is a difference 
of refraction in the two eyes, the higher error of refrac- 
tion exists in the amblyopic eye. 

A lens may improve the vision, but the improvement 
is never more than partial. 

The condition is possibly due to varying causes 
acting in the first months of life and rendering the 
image in one eye less perfect than is the other, and on 
this account the patient is led to regard the image 
formed on one retina only. 

Colour vision is often unaffected, and although excep- 
tions are found, the field of vision is generally complete; 
sometimes, however, scotomata, central or peripheral, 
may be demonstrated. 

The presence of indirect vision renders the eye of 
great service to the possessor, even although the visual 
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acuity may be less than one-sixtieth of the normal 
standard, 

On questioning the patient, if he is old enough and 
sufficiently intelligent to understand, one is told that 
objects appear unreal, shadowy, blurred, or sometimes 
unsteady, as if they were vibrating. 

The degree of amblyopia is not proportional by any 
means either to the length of time that the squint has 
lasted, or to the degree of error of refraction present. 

The effect upon the squinting and amblyopic eye of 
covering the sound non-squinting eye, for a prolonged 
period may be nil, or, on the other hand, may lead to a 
slow but real improvement, but not, however, to com- 
plete restoration of full acuteness of vision. Such an 
improvement is doubtless due to certain additional 
factors influencing the vision of the amblyopic eye. 
Since the eye has not been used for fixation, binocular 
vision (vide Squint, Part II.) being defective or absent, 
no effort to focus objects accurately has been made ; 
and further, the object looked at having been seen 
indistinctly, we should expect a certain awkwardness 
to exist on first employing functions which have been 
for a longer or shorter time in abeyance—a sort of 
left-handed condition noticed in right-handed people, 
when owing to some injury the right hand is placed 
hors de combat. The improvement noticed in squinting 
eyes, on covering the sound eye for long periods is 
probably due to this awkwardness being gradually 
overcome. 

If the amblyopia of the squinting eye were due to the 
effect of the suppression of the image of that eye we 
should expect the prolonged covering of an eye would 
lead to defective visual acuteness, and that in those 
cases where the eye has been bandaged for a long time, 
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or owing to persistent blepharospasm the lids have been 
kept closed, that a permanent defect of vision would 
ensue, but this is only found to be the case where the 
affection existed before full and complete development 
of the visual acuity had taken place. In adults this is 
not the case, since cases of cataract developing during 
childhood obtain full vision after operation where the 
cataracts have existed for several years. 

On the other hand one can quite understand that any 
interference with the passage of light to the retina may 
have an effect on the proper development of the macula, 
but this interference must exist at birth or very shortly 
after; visual acuity at the macula being once normally 
and completely developed is not permanently depressed 
by the exclusion of light. 

Amblyopia in one eye may result from the formation 
of a defective retinal image. Corneal nebule, con- 
genital cataract, high degrees of hypermetropia and 
astigmatism are the chief causes. Jn the majority of 
cases the retina is normal, but not properly educated ; 
in others it is probably imperfectly developed. 

Amblyopia from hzemorrhage.—In some cases 
of frequently recurring hemorrhage extending over a 
long period as the bleeding from piles, or menorrhagia, 
serious impairment of vision may take place. The 
ophthalmoscope shows no change, or at most some 
pallor of the discs. Arrest of the hemorrhage will 
cure the amblyopia. 

Traumatic amblyopia.—Blows upon the eyeball 
sometimes cause amblyopia or amaurosis. The pupil 
is dilated, all reflex abolished, and all perception of 
light may be lost. The ophthalmoscope shows no 
change. Recovery of sight usually takes place after a 
time; no treatment beyond giving rest to the eye is 
required, 
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Hysterical amblyopia.—In some cases of hemi- 
anesthesia, partial loss of sight or complete blindness 
(amaurosis) with dilatation and immobility of the pupil 
of the eye on the affected side occurs. Complete or 
partial loss of sight, in some cases associated with 
colour blindness in one eye, may also be met with 
in cases where no hemianesthesia exists. In both 
classes of cases ophthalmoscopic examination shows 
all the ocular structures to be healthy, but often some 
anomaly of refraction is revealed. With the rare ex- 
ception of these cases of hemianesthesia the reflex 
action of the pupil both direct and indirect is normal. 

In another class of cases irritative symptoms occur ; 
there is photophobia with spasmodic closure of the lids ; 
lachrymation and spasm of accommodation. Examina- 
tion reveals no corneal or other disease; one or both 
eyes may be affected, and the symptoms often follow 
some slight injury to the eye. The sufferers are usually 
young females (not children), but occasionally well- 
marked cases occur in boys about puberty. The prog- 
nosis is good. 

Treatment.—The amblyopic eye should be prac- 
tised by covering the sound eye and attempting to read 
for half an hour, two or three times a day, with the 
defective one (vzde Squint, Part II.). The treatment in 
all cases of hysterical amblyopia or amaurosis should 
be to demonstrate clearly and firmly to the patient 
that there is nothing the matter with the eyes; all 
sympathy should be withheld, and a little judicious 
bullying practised. In cases where one eye only is 
affected the sound one should be tied up and the 
patient made to use that which is supposed to be 
blind. If any anomaly of refraction exist it should 
be corrected. The administration of drugs only tends 
to keep up the delusion. 
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Hemiopia or Hemianopsia signifies loss of one-half 
of the visual field; both eyes are usually affected, and 
as a rule the lateral halves of the field suffer. In the 
majority of cases the right or left lateral half of each 
field is lost, in some cases the temporal half, or the 
upper half of each field is lost. 

Loss of the right half of each field indicates loss of 
function of the left half of each retina, and is probably 
caused by disease of the left optic tract. Loss of the 
two temporal halves indicates loss of function of the 
nasal half of each retina, and may depend on disease 
of the anterior part of the chiasma. Permanent hemi- 
opia is consequently a symptom of some lesion in the 
central nervous system. Hemiopia may be transient, 
some persons appear to suffer from it as a kind of 
migraine; the attack coming on rather rapidly, arriving 
at its height and then. gradually disappearing, the 
whole lasting about half an hour and leaving behind 
it a general feeling of discomfort. Sometimes the edges 
of the dark portion of the field are bounded by a 
bright zigzag line. Transient hemiopia is probably 
purely functional and is often associated with gastric 
disturbance. 

Closely allied to the foregoing is a transient loss of 
sight of one eye; the symptoms are identical with those 
of transient hemiopia, with the difference that the whole 
fieid is lost, there being no perception of light for some 
minutes. In one case, which was examined ophthalmo- 
scopically during an attack, the retinal vessels, both 
arteries and veins, were found to be engorged with 
blood, and returned to the normal condition as vision 
was restored. In all these cases any anomaly of refrac- 
tion should be carefully neutralized. 

Permanent hemiopia may last for any time without 
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change visible to the ophthalmoscope, in some cases, 
however, atrophy of the disc is present. 

Asthenopia.—In a certain class of cases there 
occurs weakness with inability to use the eyes, in spite 
of careful correction of anomalies of refraction if they 
exist. These cases may be all included under the 
head of asthenopia, accommodative or muscular (wide 
Pe E27): . 

The sufferers may be male or female, but are most 
frequently women about the time of the menopause. If 
males they may be of any age, and are nervous hypo- 
chondriacal fidgety creatures. The following is a good 
instance of the class of patient:—A gentleman about 
fifty, apparently in robust health, but according to his 
own account always ailing, was more particularly 
troubled about his eyes. He could not use them for 
any length of time, could not sleep in a room where it 
was possible for the least light to enter; his own bed- 
room had every crevice stopped, and nothing would 
induce him to sleep out of it. He went about wearing 
the darkest smoke coloured protectors and said he 
could not bear to be without them. His vision was 
normal, the only discoverable defect was ‘25 D of 
hypermetropic astigmatism. He was ordered + °25 cyl. 
light smoke to go about in and persuaded that he could 
do perfectly well without the nearly black protectors, 
and was given + 1:25 D sph. + ‘25 cyl. for reading. 
For months he complained that he could not bear the 
light, and could not read or write. He was persistently 
advised to go on using the glasses, and no change was 
made in spite of his assurance that he was getting 
rapidly worse. After about eighteen months-he entirely 
recovered. 

Treatment.—The treatment must be careful cor- 
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rection of anomalies of refraction and presbyopia. If 
the internal recti muscles are weakened, assistance 
must be given by the use of prisms or decentrated 
lenses. Glasses will not, however, give immediate 
relief, 

The patients should have thorough rest for a time 
and then be encouraged to exercise the eyes, without 
straining or fatiguing them ; thus if reading or working 
can be continued for fifteen or twenty minutes without 
discomfort, the patient should be instructed to read or 
work for a rather less period and then to rest for a few 
minutes before continuing. By degrees the eyes may 
be used for longer and longer periods, but never long 
enough to cause fatigue, until any reasonable amount 
of work or reading can be done without difficulty. Care 
must be taken that all work is done in good light, and 
when artificial light is used it must be bright and 
steady.. The patient should be encouraged to forget 
the eyes, to take plenty of out-door exercise and do all 
that is possible to keep up the general health. Ovarian, 
uterine, and digestive troubles should be treated, and 
men should be warned against sexual excess. 

Retrobulbar neuritis may be acute or chronic. 
Acute vetvobulbay neuritis is supposed to depend on an 
inflammation of the nerve, behind the globe. 

Symptoms.—A rapid failure of sight in one eye, 
accompanied by pain on moving the eye or on pressing 
it back into the orbit. 

The sight fails first in the centre of the field, anda 
central scotoma of varying size can generally be made 
out. The pupil generally is a little dilated, and reacts 
only slowly to light. The ophthalmoscopic signs in the 
early stages are absent, but later evidence of neuritis 
appears, unless the process is arrested before the disc is 
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involved. The sufferers are generally young adults. 
The failure of sight is often attributed to exposure to 
cold, it may be due to inflammation passing along the 
periosteum, and affecting the optic nerve at its entrance, 
but the commoner causes are syphilis, influenza, dia- 
betes, scarlet fever, and other exanthemata. The 
prognosis must be guarded, but recovery usually takes 
place. In other cases central scotomata remain. 

Treatment.—If a cause can be ascertained, treat 
this, if not, free sweating, mercurial inunction, and rest 
to the eye, should be tried. 

Chronic vetrobulbar neuritis—Excess in the use of some 
substances, as tobacco; over-doses of some drugs, 
as quinine; the prolonged exposure to the fumes of 
some chemical substance, bisulphide of carbon, chloride 
of sulphur, and-also the poison of malaria may cause 
chronic retrobulbar neuritis. ‘Tobacco amblyopia is the 
only one which need be specially described in a work of 
the present scope. 

Tobacco amblyopia is characterized by a slowly 
progressive blunting of sight in both eyes, amounting in 
a few months to inability to read letters less than J. 20 
at a fewinches. In the early stage beyond the failure 
of sight there are no local symptoms, and ophthalmo- 
scopic signs, if they exist, are not sufficiently pronounced 
to be of any value. 

The defect of vision is jane in most cases to the 
central part of the retina; what is known as central 
‘“ scotoma ”’ (an area over which vision is lost or greatly 
diminished) being developed. The patient complains 
of failure of sight for distance as well as for reading. 
Glasses do not improve the vision. He usually sees 
best in a dull light and often has difficulty in recognising 
coins, mistaking half a sovereign for a sixpence, or a 
penny for a half a crown. 
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The scotoma may be “relative” or “absolute.” If 
relative the colours lost are green first and then red. If 
absolute the patient complains of a mist in front of his 
eyes. 

The persons affected are almost invariably men; they 
are generally from forty to fifty-five years of age, have 
smoked or chewed, or done both to excess (4 oz. or more 
of strong tobacco per diem) for some years, and have 
often drunk hard and lived dissipated lives as well. 
These last, however, are not necessary to the develop- 
ment of the disease, indeed some authorities affirm 
that. drink rather retards it. Such is not the usual 
; experience; 

Treatment.—The treatment is simple to prescribe 
but not so easy for the patient to carry out. He must 
give up tobacco in every form, and generally mend his 
ways. It is our duty to point out in the strongest terms 
that blindness will result if tobacco is continued. 
Strychnine in some form should be given. The prog- 
nosis is good if no visible change has taken place in the 
disc, and even in some cases of marked pallor recovery 
may take place. 
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Functional disturbances are numerous and _ their 
nature is ill-understood. 

Micropsia and megalopsia.—Objects appear too 
small or too large. When not caused by altered 
conditions of accommodation and convergence, these 
disturbances may be due to misplacement of the rods 
and cones of the retina from inflammatory exudation, or 
to some affection of the nerves causing them to act dis- 
cordantly. 
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Metamorphosia.—In which objects appear dis- 
torted, may be caused by an oblique position of some 
groups of rods and cones, consequent on inflammatory 
exudation, retinal detachment or progressive posterior 
staphyloma. 

Colour-blindness (achromatopsia) may be con- 
genital or acquired. If acquired, it depends on disease 
of the optic nerve, or may be a part of hysterical 
amblyopia. Congenital colour-blindness is usually dis- 
covered accidentally, or when systematic investigation is 
made as in examining signalmen, sailors, &c. 

Researches made in this country, on the Continent, 
and in America, show that from three to five per cent. 
of the male population are more or less colour-blind ; 
this fact should be borne in mind by all who have the 
examination of railway servants and others whose duty 
it is to distinguish coloured signal lights. 

Colour-blindness is rarely complete, but the percep- 
tion of certain colours is much limited or absent. Thus 
red and green may be confounded together, but yellow 
and blue can be distinguished from each other and from 
red and green; or yellow and blue may be indistin- 
guishable from each other, but red and green can be 
recognised. Red-green blindness is the commonest 
form of achromatopsia. 

The methods of testing the colour sense are numer- 
ous, but the confusion test given at p. 61 is perhaps as 
good as any, and is very simple. Tests which require 
colours to be named are not good, as many people who 
can quite well distinguish colours, and even pick out 
slightly differing shades of the same colour, do not know 
what to call them. 

Coloured wision.—Objects appear red, green, 
yellow, &c., their real colour being changed. In some 
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cases of jaundice objects appear yellow, from circulation 
of the colouring matter of bile through the transparent 
parts of the eye. In poisoning by santonin, yellow or 
violet vision, the former in bright light, the latter in dull 
light, may occur. 

Blue or leaden vision occurs after cataract extraction; 
patients complain that the hand, for instance, looks like 
a dead hand. It is said to be caused by the presence 
of lens substance in the pupil; it passes off in time. 
Coloured vision is complained of in some cases of high 
degree of hypermetropia and in astigmatism; it probably 
depends on diffusion of ight in the dioptric media, due 
to imperfect accommodation. 

Night blindness.—A person ‘suffering from night 
blindness is unable to see in dull light, the loss of sight 
being much greater than can be accounted for by the 
diminution of light, whilst in daylight or bright artificial 
light his sight is normal. Its cause is constant exposure 
to very bright and dazzling light either direct or re- 
flected, and also to prolonged periods of malnutrition, 
due to limited or improper food, prolonged fasting, 
scurvy, &c.; thus sailors who are exposed in the tropics 
for many hours a day to direct sunlight and light re- 
flected from the water are liable to suffer. Soldiers 
may also be affected when exercising for many hours a 
day under a burning sun, especially upon white soil. 
It is due probably to exhaustion of the retina, which 
requires a stronger stimulus than usual to make it react. 
Night blindness is also a prominent symptom in retinitis 
pigmentosa. 

Snow blindness or ice blindness is of the same 
nature, but in addition to the want of sight there is con- 
junctival congestion, photophobia and pain, and in some 
cases conjunctival ecchymosis. 
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Muscz volitantes appear as small dots, filaments, 
or webs, generally transparent, but at times quite dark 
or even black; they move about in the visual field and 
do not interfere with vision; they are, however, a source 
of considerable discomfort and sometimes of anxiety to 
nervous patients. They are always seen most distinctly 
in bright light and upon a light surface as when looking 
at white clouds or white paper, or the pavement in 
walking. 

Muscz are due to minute changes in the transparent 
media or films of mucus on the cornea; they are most 
common in myopic eyes; if they cannot be seen with the 
ophthalmoscope their presence is of no importance, and 
patients may be assured that they will do no harm. 

Malingering.—Patients sometimes wilfully feign 
blindness of one or both eyes, but are easily detected. 
If one eye only is affected its pupil acts freely both 
directly and indirectly; if we put a prism base up or 
down in front of either eye, the sound one for choice, 
double images appear, and the patient believing them 
to be caused by the glass mentions them at once. Ifa 
prism is not at hand, double vision can be produced by 
pressing on the sound eye with the finger so as to make 
it deviate in any direction. If atropine is applied to the 
sound eye, when it has fully dilated the pupil and para- 
lyzed the accommodation, the patient will read small 
print easily which of course must be done by the 
supposed blind eye. This test and that of the action 
of the pupil will be of no use if the patient has used a 
mydriatic to his supposed blind eye. 

If both eyes are affected we shall soon find out the 
imposture by watching the patient; he will move about 
without running against objects, his pupils will act 
freely: if spoken to suddenly, or if a light be unex- 
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pectedly thrown upon the eyes he will give some sign 
that he sees. 

The treatment of functional diseases of the retina, 
so far as treatment is of any avail, consists in the 
removal of the cause. Constitutional diseases should 
be treated, anomalies of refraction corrected, and the 
surroundings of the patient altered. 


PARE Ty. 


OPERATIONS. 


CHAPTER fF; 


POSITION OF PATIENT AND OPERATOR, ADMINISTRATION 
oF ANZSTHETICS, USE oF CocaINE, &c. 


Att the minor operations, such as slitting the canaliculi, 
passing probes down the nasal duct, opening tarsal 
cysts, &c., can best be performed when the patient is 
seated in a chair, and the operator stands behind him; 
the patient’s head, over which a towel has first been 
thrown, resting against the operator’s chest (see fig. 42). 

The more important operations, as extraction of 
cataract, iridectomy, squint, &c., should be performed 
whilst the patient is lying on a hard couch, his head 
resting on a bolster covered by a towel, thrown for- 
ward over the forehead; the operator should sit or 
stand behind (see fig. 43). In whichever position an 
operation is to be performed, the chair or table should 
be placed in front of a large window so as to insure 
a good light, and care be taken to prevent assistants 
and others from interposing their heads or bodies be- 
tween the patient’s face and the source of light. It 
will be found whilst operating that, with the exception 
of occasional pronation and supination, there is little 
occasion to use the arms, which should be kept with 
the elbows near the sides, the wrists resting on the 
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patient’s head or face, in a position which allows of free 
movements of the hands and fingers. 

Every ophthalmic surgeon should learn to use his 
fingers, cultivate his sense of touch, and, if possible, 
become ambidextrous. 

It will be found that incisions can be best made by 
holding the knife lightly between the thumb and first 
two fingers of whichever hand is most conveniently 
situated. 


Fig. 42.—Position for minor Fig. 43.—Position for major 
operations. (Sitting). operations. (Lying). 
(From Bryant). 


In all operations, incisions commencing at, or situated 
entirely on, the outer aspect of the globe, should be made 
with the hand corresponding to that side, the opposite 
hand being employed upon the inner side. ‘That is to 
say, if the right eye is operated on, the right hand 
should be used to make an incision at its outer side, the 
left at its inner, and vice versd. 

Incisions above or below may be made with either 
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hand; scissors should also be used with whichever 
hand is most favourably situated. 

In one operation, that for internal strabismus, the 
positions of patient and operator are somewhat different 
from those already described, the operator standing at 
the side of the couch in front and to the right of the 
patient, instead of behind his head. 

The scissors may be used with the right hand for both 
eyes, but in operating on the left the hands will have to 
be crossed. 

Before performing any operation the operator should 
look carefully to the condition of the instruments he is 
about to use. Knives should be passed through a 
piece of thin leather tightly stretched on a small metal 
cylinder, and care taken to ascertain that they have good 
points and that there are no notches in the blades. 

Scissors should be carefully examined and tried; it 
should be seen that forceps close properly, and are free 
from rust or dirt; silk for sutures should be black, as 
fine and strong as possible, and free from flaws or 
kinks. Inattention to these details may very possibly 
mar the success of an operation. 

Preparation of the patient for a major 
operation (cataract extraction).—It is advisable 
that the patient should have a purge the previous day, 
and precautions taken against the necessity of any 
straining at stool, or violent action of the bowels after 
the operation has been performed. The conjunctival 
sac should be washed out two or three times the pre- 
vious day with warm boracic acid lotion (gr. x. ad 3 J.) 
or hyd. perchlor. lotion (1-10,000). 

Any conjunctival inflammation or discharge from the 
lachrymal sac will necessitate postponement of the opera- 
tion until such conditions are cured. 
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It must be remembered that owing to the nature of 
the parts operated on, the severe antiseptic measures 
employed in general surgery are quite inadmissible 
here, and also unnecessary owing to the excellent blood 
supply of the eye and its appendages, together with the 
fact that the fingers (the most cogent source of infection 
in general surgery) never touch the wound. The skin 
of the lids and parts around should be thoroughly 
washed with soap and warm water, and a weak com- . 
press of carbolic lotion (1-100) applied to the side of the 
face to be operated on. 

Immediately before the operation the conjunctival sac 
should be thoroughly flushed out with warm boracic 
lotion, or sterilized water, care being taken that the 
fornices of the conjunctiva are thoroughly cleansed and 
the inner canthus has no speck of dust, &c., lodged 
there. 

The sutures and all the instruments, except the 
knives, should be boiled and placed in formalin lotion 
(1-3000). The knives sharp and bright will be sterilized 
best by allowing boiling water to flow over them and 
cooled by passing them through some antiseptic lotion 
immediately before use. The knives used are extremely 
delicate and require the greatest possible care. They 
should never be left long in lotions and should be 
thoroughly dried immediately after use. 

The head and forehead as far as the brows should be 
covered with a towel, and the speculum having been 
inserted, the whole face is covered with a square of 
gauze wrung out in carbolic lotion (1-60), a hole being 
made in its centre, the diameter of which is equal to 
the distance between the blades of the speculum. 

After the operation the eyes are tied up with a pad 
made of sal alembroth gauze and wool, or any other 
antiseptic dressing. 
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Administration of anzsthetics.—The operator 
will find that he has much more command over the eye 
when the patient is under the influence of an anesthetic 
than when consciousness remains, but the anesthesia must 
be profound; a partially anzesthetic condition is worse 
than no anesthesia at all, on account of the straining 
which is sure to take place. In operations for squint 
or in those where only a small incision is made as in 
iridectomy for artificial pupil, however, profound anezs- 
thesia is not necessary. 

General anesthetics are less frequently used now for 
eye operations than formerly, being replaced by the 
local application of the better and purer preparations of 
cocaine, eucaine, or holocaine. 

In some cases, however, cocaine or other local anes- 
thetics are useless. In all cases of acute inflammatory 
trouble, great increase of tension, and for the division 
of anterior synechiz, they are of little use. An anzs- 
thetic is given in glaucoma with advantage in most 
cases, and in inflammatory cases of necessity. It is 
interesting to note that patients suffering from glaucoma 
invariably take chloroform well. 

In those cases where inflammation is present, and 
there is great increase of blood to the parts, cocaine is 
so rapidly absorbed that its effect is only transitory. 
In cases of marked increase of tension, on the other 
hand, the absorption is so slight that no anesthetic 
effect is obtained. Owing to the increase of hemorrhage 
occasioned by the use of the drug, when an iritic 
adhesion has been severed, the cut iris again adheres, 
owing to the blood clot becoming organized. 

Cocaine is now extensively used as a local anes- 
thetic and is of great value in ophthalmic practice. 
The salt which has been found most useful is the hydro- 
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chlorate. A solution of 23 per cent. (or stronger if 
desired) dropped into the eye causes anesthesia of the 
conjunctiva and cornea in the course of a few minutes. 
Blanching of the conjunctiva, retraction of the upper 
lid, some dilatation of the pupil and weakening of the 
accommodation also occur. A solution of adrenalin 
chloride (1-10,000) is used in combination with cocaine 
or other local anesthetic, with the view of preventing 
hemorrhage. 

The operations in which cocaine is useful, are those 
affecting only the conjunctiva and cornea. It has little or no 
effect upon the deeper parts, consequently it is of little 
use in iridectomy and opening tarsal cysts beyond the 
first incision, the removal of the iris or scooping out of 
the cyst causing nearly as much pain asif no application 
had been made; neither does it entirely deaden pain in 
slitting the canaliculi or passing lachrymal probes, or in 
division of the tendon in squint operations. But for 
removal of foreign bodies from the cornea, or sutures 
from the conjunctiva, all operations on the conjunctiva, 
corneal incisions as for extraction of cataract without 
ividectomy, and needle operations, cocaine is invaluable. 

Cocaine is also useful where the cornea is abraded 
from injury or is the seat of painful ulceration, and in 
cases where there is difficulty in examining an eye from 
pain or intolerance of light. 

The method of using it is simple; the solution should 
be dropped into the eye three times or oftener during 
five minutes immediately before the operation is com- 
menced, the effect lasts from ten to fifteen minutes; if 
sensation begins to return before the operation is finished, 
more of the solution should be applied. 

Disagreeable symptoms have been brought about by 
its use, but the cases are few. Great care should be 
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taken that the solution is fresh, and none should be 
used which has become turbid from the formation of 
fungus. 

After-treatment.—Operations on the tear pas- 
sages, tarsal cysts and strabismus, require little or no 
after-treatment; the parts need only to be washed twice 
or three times a day with tepid boric acid lotion. 

Wounds of the globe made in operations, as a rule, 
heal rapidly, union having frequently taken place at the 
end of twelve hours. 

Sponges should never be used for cleaning the con- 
junctival sac, &c.; small pledgets of absorbent cotton 
wool which have been soaked in boric lotion answer 
every purpose. 

The great danger after operations on the globe is the 
occurrence of inflammation. 

Inflammation, once set up, may subside quickly, 
leaving no trace behind it; it may continue until more 
or less irreparable damage has been done, or may run 
on to suppuration of portions or the whole of the globe ; 
the cornea is more liable to this change than any other 
structure. 

The symptoms of inflammation usually appear within 
the two days immediately succeeding an operation, and 
little fear need be entertained for the safety of the eye- 
ball if all has gone well for a week. 

Occasionally, after cataract extraction, eyes have been 
lost through inflammation, or suppuration, commencing 
at a later period, but these cases are rare, and probably 
it will be found that some damage had been done to the 
eye shortly before the symptoms appeared. 

The treatment of inflammatory changes consists in the 
local abstraction of blood from the temple by leeches, 
or the application of the artificial leech; the use of 
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fomentations of boric acid, poppy heads, or belladonna 
constantly applied, or the application of the hot coil 
(see Diseases of Cornea); together with the administra- 
tion of opium in full doses, either alone or combined 
with mercury. The treatment must, of course, be varied 
according to the condition of the patient; should he be 
weakly and anemic, we should be careful about blood- 
letting, and prescribe instead quinine and iron, with 
good living and a fair amount of stimulants. 

The local abstraction of blood, however, acts most 
beneficially in relieving pain, and should therefore be 
employed in cases where pain is a prominent symptom, 
even though the patient does not appear to have much 
blood to lose. Strong healthy patients should be leeched 
freely, and kept on light diet. 

During the treatment the eye must be kept carefully 
closed and bandaged, except during the time that 
fomentations are being applied. Moderate pressure by 
carefully applied pads of lint and cotton wool, secured 
by a few turns of flannel bandage, is said to exert 
considerable influence in cases where the cornea is 
threatened by suppuration; it should have a fair trial, 
if pressure can be borne. 

If the inflammation goes on to suppuration of the 
whole globe the case must be treated in the same 
manner as abscess in any other part (see Ophthalmitis). 

Application of the artificial leech.—This in- 
strument consists of a small sharp steel cylinder (worked 
by a spring arrangement), with which a circular incision 
can be made through the skin of the temple, and a 
hollow glass cylinder, which can be placed over the 
wound, and the air in its interior exhausted by a piston 
worked by a screw; as the air is removed the blood 
flows up to fillthe vacuum. Care must be taken not to 
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work the screw too quickly, but only to move the piston 
at the same rate as the blood flows; and the edge 
of the cylinder must not be allowed to compress the 
skin against the parts beneath, otherwise the flow 
of blood will be impeded. The skin should be well 
greased, and hair which may be in the way removed 
before the application of the cylinder. 
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CHAPTER Ik 


THe Eyerips, LAcHRYMAL. APPARATUS, AND COoNn- 
* . > JUNCTIVA, 


Tumours.— Various small growths are met with on or 
about the eyelids needing operation. 

Molluscum contagiosum occurs as a small 
yellowish-white projection, having a depressed and 
often blackened centre, on some part of the skin of the 
lids; there may be only one or many of these little 
growths. They can be easily removed by thrusting a 
knife through them, and then squeezing out the contents 
between the thumb nails. 

Dermoid cysts are not unfrequently met with situ- 
ated deeply beneath the skin and the muscle, often near 
the outer angle of the orbit. They are congenital, filled 
with sebaceous matter, and often contain hair. They 
must be carefully dissected out, much more trouble 
being experienced in so doing than would be at first 
suspected, and they will in all probability be opened 
during removal. ‘These little tumours will be found 
attached deeply to the periosteum, and may have caused 
a depression in the bone. 

Warts are not unfrequently met with about the eye- 
lids; they should be cut off with scissors. 

Tarsal or Meibomian cyst occurs as a dusky 
red or colourless projection from the outer surface of 
the lid; its position is marked on the conjunctival sur- 
face by a bluish spot, from which a granulation is 
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occasionally seen growing. The cyst is formed by 
obstruction of the duct of a Meibomian gland and reten- 
tion of its secretion; it is sometimes in a suppurating 
condition. ; = | 

The lid should be everted, the cyst freely opened from 
the conjunctival surface with a small knife, by means 
of which an incision at right angles to the margin of 
the lid is made, and its contents squeezed or scooped 
out; it must be thoroughly emptied, or it will, in all 
probability, re-form. 

The cavity left on removal of the contents of the cyst 
will always fill with blood, and shortly after the opera- 
tion the tumour will be as large or larger than before ; 
the patient must be warned of this. 

The swelling will most probably disappear in the 
course of from four to six weeks; if it remains longer 
the operation should be repeated. 

A tarsal cyst sometimes degenerates into a hard 
fibrous little mass, feeling somewhat like a shot beneath 
the skin, known as a chalazion ; this should be dissected 
out through an incision in the skin of the lid, which 
should afterwards be closed by a fine suture. 

Xanthelasma is often met with as a small slightly 
raised yellow patch or patches on some part of the skin 
of the eyelids; its most frequent site is the surface of 
the upper lid near the inner canthus. The little patch 
may be excised if it is a source of anxiety to the patient. 
In some cases the patches increase until they form a 
continuous ring around the eye. Patients affected by 
xanthelasma are often very subject to bilious attacks 
and there appears to be some relation between the skin 
. affection and hepatic trouble. 

Simple serous cysts occur about the margins of 
the lids; they are about the size of small peas, and 
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nearly transparent. A portion of the cyst wall should 
be cut out with scissors. 

Trichiasis signifies a faulty direction of the eye- 
lashes (generally those of the upper lid) which turn 
inwards and irritate the cornea; it is usually caused 
by contraction of the conjunctiva, (following granular 
ophthalmia or its unskilful treatment), producing dis- 
placement of the hair follicles. 

Only a few lashes or the whole row may be inverted. 
If only a few of the lashes turn inwards, it is sufficient 
to pull them out with forceps made for the purpose 
and known as cilium forceps, whenever they become 
troublesome. In pulling out lashes care must be taken 
to draw them out straight and not to pull them to one 
side and so break them off; two or three may be pulled 
out together and when the bulk have been removed 
those remaining should be carefully picked out one by 
one. If a considerable number or the whole row are 
inverted, their roots should be removed by the following 
operation:—The patient being in the usual position 
(see fig. 43, p. 246), the lid should be secured by 
a compressorium forceps (figs. 44, 45), by which 
means it is steadied and hemorrhage prevented; care 
must be taken not to screw the instrument up too 
tightly, or sloughing of the lid may follow. The lid 
being well secured, the operator should make an in- 
cision through the skin, about two lines from the free 
margin of the lid and parallel with it, of such a length 
as to correspond to the lashes which are misplaced; the 
incision should be carried down to the outer surface of 
the tarsal cartilage; a second incision should then be 
made of the same length as the first, in the margin of 
the lid, and so conducted as to split the lid and separate 
the skin and hair bulbs from the subjacent structures ; 
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the ends of the two incisions should then be joined by 
two short cuts, and the portion of skin included, with 
the hair bulbs dissected off the tarsal cartilage. The 
raw surface should be wiped with a sponge, and any 
black dots denoting the presence of hair bulbs carefully 
removed. 

The compressorium forceps should then be unscrewed, 
when free hemorrhage will take place. The eye must 


Fig. 44.—Compressorium Fig. 45.—Compressorium forceps 


forceps, ; applied. 
(From Bryant). 


be covered by an antiseptic dressing secured by a 
bandage. 

The whole row of lashes may be transplanted as 
tollows :—The lid being secured by the compressorium 
forceps, an incision should be made through skin and 
orbicularis muscle along the whole length of the lid, 
parallel to and about two lines from its margin; a second 
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lunated incision joining the extremities of the first and 
including a portion of the surface of the lid about two 
lines in width should then be made, and the portion of 
skin and muscle marked out by the two incisions dis- 
sected off the tarsal cartilage and removed. The next 
step in the operation is to separate the portion of lid 
carrying the lashes, from the tarsal cartilage leaving it 
attached only by its extremities, then slide it up over 
the surface of the lid and fix it in the gap already 
prepared by as many sutures as may be necessary; the 
raw surface left by separating the portion of lid with 
the lashes may be left to itself and will heal by granu- 
lation. An antiseptic dressing should be applied. If 
the operation has been skilfully performed, the row of 
lashes will be directed forwards away from the globe, 
after cicatrization has taken place. 

This operation may be modified as follows :—Instead 
of a lunated incision, make one parallel with the first, 
separate the portion of skin and muscle included be- 
tween the two, and instead of removing it, make it and 
the portion of lid containing the lashes change places by 
drawing the former downwards beneath the latter and 
fixing it over the raw surface by as many sutures as may 
be necessary. 

Entropion signifies a rolling inwards of the whole 
lid, the whole row of lashes being completely turned 
towards the eyeball. It is most frequently met with in 
the lower lid, more especially in old people with a 
superabundance of loose skin about the face, and is often 
the cause of much trouble and annoyance, as well as of 
danger to the eye, after cataract extraction. 

The inversion is caused by spasmodic contraction of 
the orbicularis muscle or by distortion and thickening 
of the tarsal cartilage after granular ophthalmia. 
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Entropion caused by contraction of the orbicularis is 
easily remedied as follows:—The patient, lying on a 
couch (see fig. 43, p. 246), the operator should seize with 
forceps the skin of the lid at a point near one or other 
canthus, about two lines from its margin, and then with 
scissors remove a portion, in breadth corresponding to 
about half the surface of the lid, and extending along its 
whole length; he should then seize and remove the 
orbicularis muscle to a corresponding extent. No suture 
need be used; the eye should be bound up with lint 
wetted with boracic lotion and a bandage. The sub- 
sequent healing of the wound and contraction of the 
cicatrix will remedy the inversion. 

Entropion depending on distortion and thickening of 
the tarsal cartilage is usually met with in the upper lid. 
It can be remedied by removal of a wedge-shaped 
piece of cartilage, including the more thickened portion, 
by the following operation :—The patient, being in the 
usual position (see fig. 43, p. 246), and the lid fixed by 
a compressorium forceps, an incision is made along the 
whole length of the lid, through the skin only, parallel 
to the border, about 2 mm. from the edge (vide fig. 46). 
A second incision, having a slight elliptical curve, joins 
this at each extremity and includes about 2 mm. of the 
skin, so that a long piece of skin is removed from the 
upper lid. The fibres of the orbicularis muscle are re- 
moved to a corresponding extent, and the cartilage ex- 
posed at the bottom of the wound. A wedge-shaped 
strip is cut from the latter by means of a Beer’s knife, 
which makes two oblique incisions meeting at the deep 
surface of the lid, but not penetrating the conjunctiva. 

The operation is completed by a few sutures inserted 
in the following way :—A fine curved needle, threaded 
with a silk suture, is passed through the cartilage above 
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the wedge-shaped groove and brought out on its upper 
cut surface (vide fig. 47), then passed through the skin 
to which the lashes are attached, at the lower margin of 
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FIG. 47. Fia. 48. 
Method of passing suture. Condition at the end of the operation. 


Diagrams to illustrate operation for entropion. 


the lid, and the ends of the sutures drawn together (vide 
fig. 48). 

After the operation the margin of the lid should 
appear rightly directed. 
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The former of these two operations is usually per- 
formed upon the lower lid, the latter upon the upper 
lid, as stated above. 

Ectropion signifies an everted condition of the lid ; 
the extent of eversion varies in different cases, from 
slight falling away of the margin of the lid from the 
globe to eversion of the whole extent of the lid and 
adjoining fornix of the conjunctiva. 

The slighter forms are caused by distension of the 
lid from inflammatory swelling or from general laxity 
of tissue as seen in old people, and are easily remedied 
by slightly narrowing the palpebral aperture, by paring 
the edges of the lids near the outer canthus, and bringing 
the raw surfaces together by a suture, when firm union 
will take place between the two. 

Ectropion is also frequently seen in the more severe 
forms of ophthalmia, or in cases of severe intolerance 
of light, and is specially liable to occur when an attempt 
is made to open a firmly closed eye. In these cases 
the eversion requires no special treatment, but disap- 
pears as the affection causing it is recovered from. 

‘The more extreme forms are caused by the contraction 
of cicatrices arising from burns, wounds, or inflamma- 
tory changes about the orbit, and by paralysis of the 
facial nerve, the subsequent atrophy of the orbicularis 
and the subcutaneous tissue allowing the lid to fall 
away from the globe. 

No definite rules can be laid down with regard to the 
treatment of these cases. The surgeon must be guided 
by the conditions as they present themselves, and do the 
best he can. 

In any case, if the tarsal cartilage is left entire, it 
should be carefully dissected away from its abnormal 
attachments and replaced as nearly as possible in its 
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proper position, and kept there by paring its margin 
and that of the opposite lid, and uniting the two by 
sutures so that extensive and firm union may take 
place between them. Then if there is any healthy 
skin adjoining, a flap should be dissected up and 
made to cover the raw surface left by freeing the 
cartilage ; or a V or curved incision may be made ina 
suitable position and the tissues shifted as required; in 
all cases any fresh raw surfaces made should be covered 
by skin. The lids must not be opened until all contrac- 
tion of the original cicatrix, or of cicatrices made in 
operating, is at an end, the time allowed, should not be 
less than six months, and it is better to leave the eye 
closed for considerably too long a period than to open it 
a day too soon. 

Formation of a new eyelid.—In some cases of 
burn, or severe ulceration more or less complete de- 
struction of the eyelids takes place. To remedy this 
defect, a flap of skin, which is left attached by a pedicle 
to a neighbouring part, may be dissected up, placed in 
the gap, and there secured by means of sutures, care 
being always taken that the piece of skin is consider- 
ably larger than the surface it is intended to cover. 
Before removing the skin, search must be made in any 
portion of the eyelid that may be left for the tarsal 
cartilage, and if this is found it must be carefully dis- 
sected out and preserved, its natural form being as 
muchas possible restored; it should be fixed in its 
proper position by uniting its margin to that of the 
opposite lid. Even if no flap of skin is applied over 
it, it will in time become covered with cuticle, and form 
a very effectual covering to the eyeball. 

Symblepharon signifies adhesion of the conjunctiva 
of the eyelid to that of the globe. It is usually caused 
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by burns with lime or hot metal, and may occur to any 
extent, varying from a thin band of union to fusion of 
the greater part or whole of both lids with the globe. 

This condition requires to be remedied by operation: 
Where only a thin band of adhesion exists it should be 
first carefully secured by a suture passed through the 
extremity nearest the eyeball and then divided between 
the eyeball and the suture, and drawn into the fornix 
by passing the suture through the lid and securing it 
to a small roll of strapping, placed upon the cutaneous 
surface. By this means the raw surface left by removal 
of the band from the globe is brought into contact with 
healthy conjunctiva and granulates over, healing with- 
out forming adhesions. 

If more than one band exist, each should be dealt 
with separately. 

Cases of more extensive adhesion give rise to the 
utmost difficulty in treatment, and the operations 
performed for their relief have been attended with 
only indifferent success. One plan of treatment re- 
commended was to dissect away the adhesion and 
interpose a shell of glass between the raw surfaces, but 
as healing invariably commenced at a point remote 
from the free margin of the lid, the shell was gradually 
pushed out and the adhesion re-established. : 

The insertion of pieces of wire deeply beneath the 
adhesion, and leaving them in until the walls of the 
canal made by them had healed, the remainder of the 
adhesion being then divided with scissors, was followed 
by no more satisfactory results. 

_ Some few years ago, an operation was introduced by 
Mr. P. Teale, of Leeds, which has been attended with 
the best success. The operation has for its object the 
separation of the raw surfaces by a piece of conjunctiva, 
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taken from some other part of the eyeball. The follow- 
ing is an extract from the account of the operation given 
by Mr. Teale in the Tvansactions of the Fourth Ophthalmic 
Congress, 1872. ‘* The patient being under the influence 
of an anesthetic, the eye is freed from its attachment to 
the lid; next, a band of semi-circular form is marked out, 
with a sharp knife, upon the sound ocular conjunctiva ; 
the band commences at one end of the gap left by 
liberation of the lid, and passes round the sound side of 
the cornea, terminating at the opposite extremity of the 
gap. 

‘‘Four stitches are then inserted, two on each edge 
of the flap thus formed. The flap is next separated on 
its under surface, whilst its extremities are left continuous 
with the conjunctiva; it is then drawn across the surface 
of the cornea, and fixed, raw surface downwards, into 
the gap formed by the liberation of the eyeball from the 
lid; it is secured in its new position by the sutures 
already alluded to, aided by as many others as may 
appear necessary.” 

Mr. Teale states that ‘‘the operation is most tedious,”’ 
and that he rarely completes it within the hour. 

Anchyloblepharon signifies an adhesion of the 
lids to each other. The adhesions must be divided 
with scissors, and the skin and conjunctiva united so as 
to cover the raw surfaces; but if this cannot be done, 
reunion may be prevented by passing a probe between 
the lids daily. 

Narrowing of the palpebral aperture (Ble- 
pharophymosis) is usually-a result of granular 
ophthalmia, and is accompanied by entropion, displaced 
tear puncta, and consequent watering of the eye. It 
requires to be remedied by operation, which can be 
thus performed :—The lids being kept widely open and 
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on the stretch by a wire speculum (fig. 49), an incision 
should be made with strong scissors through the outer 
canthus. A flap of conjunctiva, of somewhat conical 
shape, should then be marked out on the surface of the 
eyeball, the flap freely dissected from the subjacent 
structures, but left attached at its base, which is towards 
- the cornea, and then fixed by sutures in the incision 
made by the scissors, in such a manner as to keep the 
raw edges separated by a mucous surface. 
Tarsorraphy.—It is sometimes necessary to narrow 
or Close entirely the palpebral aperture. This operation, 
known as tarsorraphy, can be performed as follows :— 
The lid being held with forceps, a portion of the inner edge 


Fria. 49.—Wire speculum. 
(From Bryant). 


of its margin should be removed with a small iridectomy 
knife, care being taken not to cut away any of the outer 
edge containing the lashes, nor to wound the tear puncta 
or canaliculi. The opposite lid should then be treated 
in the same manner, and the raw edges brought together 
by sutures; firm union will soon take place between 
them. The lower lid should be operated on first to 
avoid the difficulty which would be caused by blood 
running over it from above if the upper lid had already 
been done. 

Ptosis signifies a drooping of the upper eyelid toa 
greater or less extent, with inability to raise it. Ptosis 
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occurs with divergent strabismus and more or less 
impairment of the mobility of the eyeball, in cases of 
paralysis of the third nerve, and is generally, but not 
invariably, accompanied by dilatation and fixity of the 
pupil (see p. 123). It is also met with as a congenital 
defect, and sometimes occurs after severe inflammation 
of the lid, or from protracted intolerance of light, with 
constant spasmodic action of the orbicularis muscle. 
Women past the middle period of life, with a super- 
abundance of loose skin about the face, are also subject 
to a form of partial ptosis. 

Treatment.—In ptosis from paralysis of the third 
nerve, treatment must be directed against the cause of 
the paralysis, no operation being advisable; other 
forms can be remedied by removal of some skin and 
orbicularis muscle from the surface of the lid, or by 
means of sutures. 

The first operation may be performed as follows :—The 
skin at the upper part of the lid should be pinched up 
with forceps, the amount included between their blades 
being such as to raise the margin of the lid well above 
the upper border of the pupil. Then with scissors a 
strip of skin of the required width should be removed, 
along the whole extent of the lid, parallel to its margin ; 
and the orbicularis muscle should be cleanly dissected 
off the tarsal cartilage to about the same extent, the 
wound closed by one or two fine sutures, and the eye 
bound up with an antiseptic pad. 

The wound will heal in the course of a few days, and 
the shortening caused by the removal of the skin and 
muscle, and subsequent cicatrization (possibly aided by 
the entanglement of some fibres of the occipito-frontalis 
in the scar) should keep the lid in the desired position. 
-In the second operation, a curved needle, carrying a 
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piece of stout non-sterilized silk, should be entered at a 
point on the surface of the lid about.two millimetres 
above. the centre of its margin, passed beneath the skin 
and orbicularis muscle for about six millimetres, then 
brought out and entered again about four millimetres 
higher up, emerging just beneath the eyebrow.: 

Two similar sutures should be inserted in exactly the 
same manner, at points equidistant from the first and 
the inner and outer canthus respectively. 

The upper and lower ends of each suture should then 
be tied sufficiently tight to raise the margins of the lid 
well above the pupil, but not enough to prevent it being 
closed over the cornea at will. No dressing ts required. 
The sutures must be left in for about three weeks and 
should set up a certain amount of suppuration, the 
result of which will be cicatrization and contraction of 
the tissues in their course, so as to place the lid to some 
extent under the control of the occipito-frontalis muscle, 
by which it can be raised. 

In cases of congenital ptosis we often find movement 
of the eyes upwards greatly impaired, probably the 
superior rectus is badly developed or altogether absent. 


THe LACHRYMAL APPARATUS. 


The lachrymal organs consist of a secreting gland 
and a system of conduits, by means of which the secre- 
tion is conveyed over the anterior surface of the globe 
to the nose. The lachrymal secretion consists of about 
99 per cent. of water and 1 per cent. solids, sodium 
chloride being the chief constituent. Its function is to 
keep the anterior surface of the eye moist, and in the 
usual healthy condition, the secretion is not more than 
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sufficient to supply the moisture lost by evaporation, 
very little reaching the nose, but when owing to some 
emotion or irritation the secretion is much increased, 
the lachrymal secretion reaches the nose in greater 
quantity. 

The lachrymal gland is tucked away beneath the 
upper and outer margin of the orbit, and the secretion 
is conveyed to the conjunctival sac through a large 
number of small ducts which open at the upper cul- 
de-sac. 

The secretion is pressed by the movement of the lids 
from the outer to the inner side of the conjunctival sac, 
when any surplus of fluid leaves the sac through the 
puncta lachrymalia. These puncta which are really the 
openings of the lachrymal canaliculi, are placed at the 
top of little eminences, situated on the free margins of 
the lids at the inner extremity of the tarsal cartilage. 
From these elevations the canaliculi pass vertically and 
then turning at right angles enter the lachrymal sac, 
situated at the inner canthus behind the internal pal- 
pebral ligament. ‘The lachrymal sac rests in a groove 
formed by the lachrymal bone, and extends downwards 
to the lachrymal duct which is contained in a bony 
canal directed downwards, outwards, and backwards, 
and opens in the nasal fossa under the inferior tur- 
binated bone. 

The lachrymal gland is occasionally enlarged 
from chronic inflammation, or the seat of malignant 
or other growths, and may require extirpation through 
an incision in the skin over the most prominent portion 
of the swelling. 

A cyst is sometimes met with caused by obstruction 
of one of the ducts of the gland and accumulation of 
secretion. ‘The disease is known as dacryops. 
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Its treatment consists in establishing an opening into 
it from the surface of the conjunctiva; this is easily 
done by passing a curved needle armed with silk from 
beneath the upper lid through the wall of the cyst into 
its cavity, and out again at a convenient distance; the 
silk should then be drawn through, and the portion of 
cyst wall included between the entrance and exit of the 
needle firmly ligatured; the ligature will slough out and 


Fic. 50.—Diagram of the Lachrymal Apparatus. A. Caruncle. B. Lachry- 
mal sac. C. Opening of canaliculi at margin of lids. D. Lower canaliculus. 
E. Upper canaliculus. HF’. Outer canthus. G. Corneo-scleral margin. H. Pupil. 
AK. Inner canthus. 


leave a permanent opening, causing no inconvenience, 
If the cyst be opened through the skin it may leave a 
troublesome fistula. 

The tear puncta and canaliculi.—The tear 
puncta in the normal condition lie in contact with 
the ocular conjunctiva; they may be either everted, 
as seen in old and neglected cases of tinea, or rolled 
somewhat inwards, and are sometimes entirely obli- 
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terated, either by disease or injury, burns of the eyelids 
being the most common cause. 

The canaliculi may also be strictured, or more or less 
obstructed in any part of their course, by concretions. 
These conditions are accompanied by troublesome 
watering of the eye, ‘‘epiphora.” They can be reme- 
died by slitting the tear puncta and canaliculi, or 
removing the concretions. 

The lachrymal sac is often the seat of acute 
inflammation, which may arise in the sac itself, spread 
to it from the conjunctiva, or be caused by disease of 
the surrounding bones. It is characterized by a dusky 
red tense swelling, situated at the side of the nose, 
close to the inner canthus, the swelling and redness 
often extending outwards along both the upper and 
lower lids; one or both sacs may be affected. The 
inflammation may end in resolution or go on to the 
formation of an abscess; in the latter case, the swelling 
becomes soft and fluctuating. 

Lachrymal abscess.—<As a result of some obstruc- 
tion to the lachrymal passages, sometimes in the nose at 
the opening of the duct, or where the duct joins the sac, 
the lachrymal sac swells and becomes distended with 
tears, mucus, &c. This material becomes infected with 
pyogenic organisms, and as a result of some small ulcer 
or rupture of the mucous membrane, some of this septic 
material is introduced into the cellular tissue around the 
sac, and an acute inflammation is set up, which leads 
to suppuration, forming a lachrymal abscess. 

Treatment.—At first, hot .fomentations and com- 
presses must be applied, and attention paid to the 
general health; if an abscess forms, the pus must be 
let out by a free incision through the skin, If an 
abscess of the lachrymal sac is allowed to burst a 
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fistulous opening will very probably be left, but if a 
free opening is made as soon as the formation of pus 
is suspected, the wound heals readily. 

Distension of the lachrymal sac (mucocele). 
—The lachrymal sac not unfrequently becomes dis- 
tended, forming a tumour of varying size beneath the 
internal palpebral ligament (tendo oculi); pressure on 
the tumour causes the escape, through the tear puncta, 
of a transparent, somewhat tenacious fluid, consisting 
of mucus and tears, in some cases thickened from the 
admixture of pus cells. Distension of the sac is caused 
by stricture of the lachrymal duct and consequent accu- 
mulation of secretion; it is accompanied by more or less 
watering of the eye, and may be remedied by relieving 
the stricture of the duct. 

Discharge from the lachrymal sac (blen- 
norrhca).—A muco-purulent or purulent discharge 
from the sac is often met with, following inflammation, 
especially if disease of the adjacent bone exists. It 
may be treated :—1. By insuring a free exit for the dis- 
charge by slitting the canaliculus, and passing a large 
probe down the lachrymal duct. 2. By washing out the 
sac. 3. By obliteration of the sac. 

Stricture of the nasal duct may be met with 
in any part of its course; the obstruction, however, is 
most frequently found at its junction with the lachrymal 
sac. Occasionally the duct is found almost obliterated 
by dense bony deposit. 

Fistula of the lachrymal sac occurs as a small, 
sometimes scarcely perceptible opening, situated at 
some point over the sac; it is caused by the bursting 
of an abscess of the sac and is generally associated 
with obstruction of the lachrymal duct. Ifthe passage 
is re-established, the fistula will probably close. 
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Operations on the tear passages.—The opera- 
tion of slitting the tear puncta and canaliculi may be 
performed thus:—The patient should be seated in a 
chair, the operator standing behind him (see fig. 42, 
p. 246). Supposing the lower punctum and canaliculus 
on the right side to be operated on, the small and ring 
fingers of the left hand should be placed upon the 
patient’s face, near the outer canthus, the lids drawn 
tight, with these two fingers, and kept so; then a small 
grooved director (fig. 51) should be taken in the right 
hand and passed at first vertically to the margin of the 
lid, through the tear punctum; its handle then depressed, 
and its point passed horizontally along the canaliculus 
into the sac. To ascertain that the point of the director 
is in the sac, the tension of the lids must be relaxed and 


Fig. 51.—Grooved director for slitting canaliculus. 


the director pushed gently onwards; if there is any 
puckering at the inner canthus when the director is 
thus pushed, its point has not entered the sac, anda 
further attempt must be made; if no puckering occur 
the lids should be brought again into a state of tension, 
and the handle of the director transferred to the thumb 
and forefinger of the left hand; a cataract or any small 
knife that will cut should then be taken in the right 
hand, and run along the groove of the director well into 
the sac, the knife and director being then withdrawn 
together; the upper lid must be kept out of the way by 
one of the fingers of the right hand. The operation can 
be performed on the left side in the same manner, with 
the exception that the hands are reversed. 

The upper punctum and canaliculus sometimes require 


THE LACHKYMAL APPARATUS. 273 


to be slit; this operation is not quite so simple as that 
on the lower lid, but is performed in much the same 
way. In lieu of the grooved director and knife, a small 
probe-pointed canaliculus knife may be employed; it 
should be passed through the tear punctum and canalli- 
culus in the same manner as the director, and when its 
point has entered the sac the handle should be raised 
into a vertical position and the blade will cut its way 
out. 

The patient must be seen at intervals of two or three 
days for a week, or longer, after the operation, and a 
probe passed along the incision to prevent its closing. 

Probing the lachrymal duct.—For the treat- 
ment of stricture of the lachrymal duct a set of silver 
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Fie. 52.—Lachrymal duct probe. 


probes (Bowman’s) are used: there are three probes in 
a set, the two extremities of each being of different 
thicknesses, so that there are six sizes, No. 1 being 
the smallest, No. 6 the largest. The best form are 
those which have bulbous conical ends (fig. 52), the 
original ones were straight, with slightly pointed ex- 
tremities. 

To pass a probe down the lachrymal duct, the canali- 
culus should be first slit, or, what is better, should have 
been slit at some previous time. The surgeon should 
stand behind the patient in the same position as for 
performing the last operation; and the lids being made 
tense in the same manner, the probe should be passed 
along the slit canaliculus until the point is well within 
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the sac, as shown by the absence of puckering at 
the inner canthus on relaxation of the tension of the 
lids; the other end should then be raised along the 
margin of the orbit until the probe has attained a 
vertical direction, care being taken, while so doing, to 
keep the end which is in the sac pressed firmly against 
its inner side; the probe, having been brought into a 
nearly vertical position, should be pushed gently but 
firmly downwards and slightly backwards and outwards 
in the direction of the duct; when it has been passed as 
far as it will go it should be slightly withdrawn, so as 
to raise its end off the floor of the nose. If the probe 
has been properly passed down the duct its upper part 
will remain firmly in contact with the margin of the 
orbit, but if it moves freely about, the probe is not in 
the duct, but has. been forced through its wall. This 
little accident is of no particular moment, and needs 
only that the probe be withdrawn and passed afresh in 
the right direction. 

If the end of the probe is not well within the sac be- 
fore an attempt is made to pass it down the duct, it may 
slip backwards into the orbit, or forwards and down- 
wards in the cellular tissue of the cheek. <A probe 
having been satisfactorily passed, should be left in for 
about twenty minutes, and the operation should be re- 
peated about twice a week. The treatment of stricture 
of the lachrymal duct is, on the whole, unsatisfactory, 
probing causes much pain, and must be continued for 
some time. It is well always to commence with the 
largest probe (No. 6), and try a smaller one if this 
cannot be passed. 

Washing out the lachrymal sac.—f or wash- 
ing out the lachrymal sac a syringe fitted with a long 
nozzle is required. The nozzle of the syringe, which 
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has been filled with fluid (water, boric lotion, a 
weak solution of nitrate of silver, chloride of zinc, 
formalin, or other weak antiseptic solution), should 
then be passed along the previously slit canaliculus 
into the sac and the fluid injected; the patient’s head 
must be bent forwards during the injection, or the fluid 
will run back along the floor of the nose into the 
pharynx. 

Obliteration of the lachrymal sac.—In some 
cases of obstinate discharge from the sac, especially 
if dependent on diseased bone, the discharge may be 
stopped, and the patient made more comfortable by 
destroying the sac entirely; of course, more or less 
watering of the eye will remain after the operation, 
but this is preferable to the annoyance of a constant 
purulent discharge. 

Obliteration of the sac may be attempted in any of 
the four following ways. A free incision having been 
made into it, and the blood carefully sponged out, its 
lining membrane may be destroyed :—(1) by filling its 
cavity with a thick paste of chloride of zinc and starch, 
in equal parts, enclosed in a small piece of lint; (2) by 
the application of nitrate of silver; (3) by the galvanic 
or other cautery, or, (4) by a complete dissection of the 
sac, removing it entirely. By any of these procedures 
adhesive inflammation is set up, more or less oblitera- 
tion of the sac following. 

Operations for obliteration of the lachrymal sac by the 
first three methods, are by no means always successful 
and may have to be repeated, perhaps more than once, 
before a satisfactory result is obtained. 
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THE CONJUNCTIVA. 


But few operations are performed on the conjunctiva 
alone, it is of course cut in some of the operations on the 
eyelids and in that for strabismus, and some others. 

Warts are occasionally found on some part of the 
membrane, and should be removed with scissors. 

Pterygium is a peculiar, somewhat triangular 
growth, the base of which is situated in the ocular 
conjunctiva generally near the inner canthus, the apex 
encroaching more or less upon the margin of the cornea, 
or passing for a considerable distance upon its surface. 
The growth is of a reddish colour and variable density ; 
it consists of hypertrophied connective tissue. 

Pterygium is not common in this country, and when 
met with is usually found in sailors and others who 
have been in the East. Should it give rise to any 
inconvenience or threaten to impair vision it must be 
removed by operation. 

The patient should lie on the couch, the lids be opened 
by a wire speculum, the growth seized with toothed 
forceps and with a cataract knife dissected up from the 
surface of the cornea. An incision should then be 
made in the conjunctiva parallel with the margin of the 
cornea, and the apex of the growth fixed by a suture in 
the wound. The eye should be kept bound up for a few 
days with an antiseptic pad. 

If a pterygium is simply cut off it will, in all proba- 
bility, grow again, but if transplanted it will shrivel up, 
and disappear without giving further trouble. A cica- 
trix always remains upon the cornea after removal of 
pterygium, so that it should never be allowed to grow 
over the pupil. 
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Pinguiculz are small yellowish growths situated 
beneath the conjunctiva, generally near the outer and 
inner margins of the cornea; they are surrounded by a 
few large blood-vessels, and are occasionally the source 
of constant irritation, causing the eyes to be blood-shot 
and uncomfortable. A pinguicula can be removed, if 
desired, by making an incision over it, turning back the 
conjunctiva, then seizing the little growth with forceps, 
and dissecting it away from the parts beneath. The 
growth having been removed, the conjunctiva should be 
closed over the wound by a suture, and the eye kept 
bandaged for two or three days after the operation. 

Lipoma is met with as a tumour projecting beneath 
the upper lid, near the fornix, and often between 
the superior and external recti muscles; it resembles 
a third lid, and is congenital. If the tumour gives 
any trouble it must be removed by operation, thus :— 
The patient lying on the couch, the lids should be 
kept as widely open as possible by a wire speculum, 
an incision made with a cataract knife through the 
conjunctiva over the tumour, and its most projecting 
portion seized with toothed forceps and removed with 
scissors; care must be taken not to drag upon the 
growth, as it is continuous with the fat in the cavity of 
the orbit, a great portion of which might be pulled out. 
As much of the tumour as is thought necessary having 
been removed, the conjunctiva should be closed over it 
with sutures, and the eye bound up. 

Neevus occasionally occurs in the conjunctiva; it 
may be removed by the knife, or destroyed by the 
galvanic or other cautery, in the latter case due pre- 
cautions must be taken to guard the eyeball from injury 
during the operation, and to prevent as much as possible 
the evils arising from subsequent cicatrization. 
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Pigmented growths are occasionally met with in 
the conjunctiva, generally near the corneal margin ; 
they are light brown in colour and flattened, causing but 
little or no thickening, and can be easily removed with 
a knife or scissors. 

Cancerous ulcers may also be met with; they 
must be thoroughly extirpated, the eyeball being excised, 
if necessary. 

Cysts containing a clear serous fluid are occasionally 
met with in the conjunctiva they must be punctured, 
when they at once subside; they sometimes re-form, in 
which case a portion of the cyst-wall must be excised, 
or a fine seton passed through it. 

Cysticercus is occasionally met with in the con- 
junctiva as a bluish pelucid cyst, generally situated in 
the fold between the eyeball and lower lid, and should 
be treated by incision of the cyst. 
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CHAPTER 115 
EXTERNAL MUSCLES OF THE EYEBALL. 


Strabismus or squint.—By strabismus or squint 
is meant that condition of the eyes in which the visual 
axis of one eye deviates from that of the other, the axes 
not meeting at the object looked at. 

Squints may be divided into two main classes— 
paralytic and concomitant. It is with the concomitant 
alone that we are now dealing. 

A squint is said to be concomitant when the angle of 
deviation of one visual axis from that of the other 
remains the same in every position of the eyes; when 
no paralysis is present, there is no limitation of move- 
ment, and the primary and secondary deviations are 
equal. 

Concomitant squints occur early in life, generally be- 
tween the second and the fifth years, but no age limit 
can be fixed to their appearing, except to say that 
squints in children are most frequently concomitant. 
The cause of one muscle over-acting is due to the in- 
creased innervation of this muscle, since concomitant 
squints disappear under complete anesthesia. 

To examine a case of squint place the patient in front, 
and direct him to look straight at you. One eye only is 
directed towards you, called the ‘“‘fixing” eye, and the 
other deviates. Now cover the fixing eye and notice 

‘that the deviating eye moves in order to look at you. 
If you look behind the screen covering the “ fixing”’ 
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eye you will notice that it deviates as much as the 
squinting eye did at first. This is what is meant when 
one states that the primary and secondary deviations 
are, in concomitant squints, equal. If the secondary 
deviation, that is the deviation noticed when the fixing 
eye is covered, is greater than the primary deviation, 
then the squint is not concomitant but paralytic. 

Notice if the patient always looks at you with the 
same eye, or whether he sometimes uses the right and 
at others the left. If he always uses one eye, that 
eye has better vision than the other, if he alternates, 
both eyes have nearly equal vision. The vision in one 
eye may be so bad that the patient cannot’ fix an object 
with it at all. 

The fact that no paralysis exists can best be shown 
by making the patient follow an object which is moved 
to the right, and to the left, and noticing whether the 
cornea can be moved as far as the canthus in every 
direction. 

The vision and refraction of each eye separately 
should be ascertained, and in order to accomplish this 
atropine drops should be used for all children. Ina 
large number of cases of concomitant squint, an error 
of refraction, often considerable, is discovered, and also 
the refraction of one eye frequently differs from that of 
the other. The wearing of glasses in those cases of 
strabismus where any great error of refraction exists 
is imperative, at least for a time. 

A point of importance with regard to the prognosis 
is, whether the patient has binocular vision, that is 
to say, whether each eye takes part in forming the 
image which is received by the brain. The image 
which is seen should be neither the image of the right 
nor left eye, but an image made up of the two. If the 
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patient complains of diplopia, of course binocular vision 
is present, but diplopia is rare amongst children with 
squint. 

To ascertain if binocular vision exists, take a square 
prism and hold it with the apex upwards or downwards, 
and direct the patient to look at a candle flame placed 
two or three yards in front of him, he should see two if 
he has binocular vision, and is sufficiently old to appre- 
ciate what is required of him. 

Undoubtedly in a large number of squints binocular 
vision is either very imperfect or absent. By imperfect 
I mean that by displacing the image of one eye above 
that of the other diplopia is not obtained or obtained 
with difficulty. Often further efforts must be made to 
separate the images, as by putting a red glass in front 
of one eye and keeping the prism moving in front of the 
other before the two images can be recognized. If the 
visual acuity of one eye is much below that of the other, 
binocular vision will, of course, be bad, but one finds in 
certain cases defective binocular vision with good visual 
acuity in each eye. By means of this binocular or — 
stereoscopic vision (as well as by other means) we 
appreciate the third dimension. If, then, this power in 
a certain case is not present there is a very much 
lessened stimulus for the two eyes to work together in a 
sort of double harness, but each will work irrespective 
of the other, and it is quite clear that no diplopia will 
be complained of. 

Further, in the treatment of squint, the presence or 
absence of binocular vision materially affects the prog- 
nosis. If present, the chance of good recovery is in- 
finitely greater than if absent. We also find, in some 
cases, that binocular vision is not present over the 
whole field, but only over a very small portion, and this 
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area may, by proper means, be considerably extended. 
Binocular vision may be possible at a distance, but 
owing to the presence of a divergent squint, associ- 
ated with defective convergence, is not obtained, on 
approximating the object looked at, and wice versa, This 
condition may be entirely absent, possibly due to a 
congenital defect. 

It has been pointed out in a previous Chapter that a 
squinting eye is often amblyopic. 

The existence of some degree of amblyopia in one eye, 
together with some want of association between con- 
vergence and accommodation is undoubtedly the cause 
of most of the cases of concomitant squint. 

In the normal condition of an emmetropic eye a 
certain amount of accommodation entails a certain 
amount of convergence, and we generally say that an 
emmetrope accommodating one diopter converges one 
metre angle, two diopters two metre angles, x diopters 
x metre angles; consequently a hypermetrope cannot 
conform to this condition but accommodates in ex- 
cess of his convergence, or converges in excess of the 
proximity of the object looked at. Hence one of 
two things must happen. The accommodation being 
used to bring the object into focus clearly, the visual 
axes of the two eyes do not meet at the object, 
but between the object and the observer, and. the 
image of the object falling on non-corresponding points 
of the two retine, diplopia or double vision ensues. 
The other alternative is single but misty vision. 
In myopia the converse is the case, the accommo- 
dation being weak or unnecessary. Convergence is 
in excess and an effort to relax the convergence pro- 
duces a tendency to divergence and eventually diver- 
gent squint. Althoughit is unsafe to argue that the 
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relation of convergence to accommodation is the same 
in ametropia as in emmetropia, still this theory of 
Donders’ is no doubt true in a large number of cases 
but it is not sufficiently explicit. 

A choice has therefore to be made between misty 
sight and double sight, that is to say, if the visual axes 
fall on the object the image will be out of focus ; if, on 
the other hand, the object be focussed accurately double 
vision must ensue. 

The condition of the eyes will decide which of these 
alternatives will be adopted. If, owing to any cause, 
such as a high degree of ametropia, opacity of the refrac- 
tive media, or other cause, clearness of vision is 1mpos- 
sible, then no squint will develop, the patient giving up 
clear vision in order to preserve single vision; on the 
other hand, if the object can be seen clearly, then clear 
vision is preferred and the diplopia overcome, according 
to Donders, by an active suppression of the image in 
the squinting eye. 

We undoubtedly have power to neglect the image in 
one eye. In gazing through a telescope, or an ophthal- 
moscope, or better still a microscope, with both eyes 
open, many people have the power of entirely neglecting 
the retinal picture in one eye. The images are of 
course absolutely different, and no effort is made to fuse 
them. By an effort, rendered easier by moving the 
microscope slide, we can perceive one image only. 

We do not apprehend all we see, that is to say, a 
very small part of the image which falls on the retina 
is appreciated, consequently it does not seem a matter 
of very great surprise, that in order to avoid a most 
annoying and muddling diplopia, a child should learn 
to entirely neglect the image falling on one retina. 

But now arises an interesting question, Can this 
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suppression of an image in consciousness lead to such 
a condition of amblyopia that the patient cannot, even 
by an effort, with the good eye covered, command good 
vision? If the amblyopia were due solely or mainly 
to an active suppression, then the patient would be able 
to command full vision again. 

We are in reality dealing with an amblyopia which 
depends for its existence upon some cause apart from 
the squint, and existing previous to the squint, so that 
the amblyopia is the cause of the squint, rather than 
the squint the cause of the amblyopia. 

Strabismus must not be looked upon as a special 
form of disease; it is in by far the greater number 
of cases, as explained above, associated with some 
anomaly of-refraction of which it is only a symptom ; 
other conditions which may induce strabismus will be 
subsequently considered. 

Two forms of squint are commonly met with. 1. Con- 
vergent. 2. Divergent. Other rare forms are superior 
and inferior strabismus; these will receive no further 
notice. 

Convergent strabismus is the most common of all, 
and hypermetropia or hypermetropic astigmatism is 
usually present. 

Divergent squint is frequently associated with myopia. 

Squint may disappear spontaneously, especially if 
present at birth, and consequently the parents are 
often told that the child will “grow out of it,’ no 
greater mistake can be made, as it is much more 
likely to grow into it. 

The hypermetropic individual must always accommo- 
date when looking at even a distant object; and as the 
object is brought nearer, the tension of accommodation 
must be correspondingly increased. Now, the greater 
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the degree of convergence the more strongly is the 
accommodation brought into play; consequently there 
is an ever increasing tendency on the part of the hyper- 
metropic individual to converge too much, in order to 
bring his accommodation into the highest possible state 
of tension. If the visual lines converge to a point 
nearer the eyes than the object looked at, convergent 
strabismus at once results, and no doubt double images 
sometimes appear which the patients are too young to 
notice; very soon, however, one eye comes more into 
use than the other, and its visual line is habitually 
directed to the object looked at, whilst that of its fellow 
is directed to a point nearer the eyes ‘‘ habitual squint.” 
Or the visual lines may be alternately directed to the 
object ‘“‘alternating squint.” We speak of the eye, the 
visual line of which is properly directed as the “ fixing 
eye,” of that of which the visual line is improperly 
directed as the “deviating eye.” In some cases the 
deviation is not always present, but only occasionally, 
when it is called “‘ periodic squint.” 

The question next arises, Why do not all hyperme- 
tropic individuals squint? The reason is that if both 
eyes are of the same refraction, and have equal acute- 
ness of sight, there is always such a desire to main- 
tain binocular vision that the visual lines will remain 
directed to the same point, even though the eyes 
are not accurately accommodated for that point, the 
individual being content with ill-defined retinal images 
rather than sacrifice binocular vision by increasing his 
convergence. 

But if vision of one eye is less acute than that of the 
other, or if there is a difference of refraction between 
the two, the desire for binocular vision is lost, or its 
value very much lessened, and the necessity for a well- 
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defined image on one retina is immediately felt, the 
accommodation is put fully on the stretch, and with it 
the degree of convergence becomes excessive. 

Treatment.—Slight cases of convergent strabismus, 
especially if the deviation is not constantly present, but 
only occasionally (periodic squint), may be cured by the 
constant use of glasses which accurately neutralize the 
existing hypermetropia. 

In more severe cases division of the internal rectus 
tendon. in. one or both. eyes 1s° mecessary. . Glasses 
should be ordered as soon as the child is old enough 
to wear them, and should be worn constantly. We 
often meet with cases in which the visual lines remain 
properly directed as long as the glasses are worn, but 
squint immediately occurs when they are removed. In 
such the necessity for wearing glasses for distance may 
be obviated by tenotomy, and if the patient wishes to go 
about without them the operation should be performed ; 
if, on the contrary, he is content to wear his glasses 
constantly, no operation is requisite. 

It is often difficult to decide whether only one or both 
eyes should be operated on. 

If it is found that one eye squints habitually and to 
no great extent, the other being always used for fixing 
an object, division of the internal rectus of that eye 
which habitually deviates only is necessary. 

If each eye deviates alternately (alternating strabis- 
mus), and to no great extent, division of one internal 
rectus may be sufficient; but if six months after the 
operation the squint still continues, tenotomy of the 
internal rectus of the other eye should be performed. 

If one eye squints considerably and habitually, or if 
the deviation, though alternating, is excessive, the in- 
ternal rectus in both eyes must be divided. In any 
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case, if there is a doubt as to whether one or both eyes 
should be operated on, it is well to be on the safe side, 
and do only one at a time. 

Operations for convergent strabismus. — 
There are two principal methods of operating for con- 
vergent strabismus. 

1. The operator should stand on the right side of the 
patient, placed in the usual position (fig. 43, p. 246), 
and the eyelids being kept well open with a wire 
speculum, should seize the conjunctiva and subcon- 
junctival fascia with the toothed forceps (fig. 53) at a 
point about midway between the margin of the cornea 
and semilunar fold, and just below the inferior margin 
of the tendon of the internal rectus muscle. An incision 
should then be made with strabismus scissors (fig. 55) 
through the conjunctiva and subconjunctival fascia, 
well down to the sclerotic, and the strabismus hook 
(fig. 54) passed through the opening and inserted be- 
tween the tendon and the eyeball. If properly intro- 
duced the hook will be brought up short at the insertion 
of the tendon into the sclerotic when it is pulled for- 
wards; it should be held firmly in position, the scissors 
passed through the opening, one blade following the 
hook between the tendon and the eyeball, the other 
being kept outside the tendon, which is thus included 
between the two blades, and the tendon should then be 
divided by one or two sharp strokes with the scissors. 

The scissors may now be withdrawn, and the hook 
pulled forwards; if the latter meets with no resistance, 
but passes freely up to the corneal margin, the opera- 
tion has been successfully performed; to make sure of 
this, however, the hook should be withdrawn, the action 
for hooking the tendon repeated, and any fibres that 
may have escaped division cut through. 
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On the division of the tendon the muscle retracts, the 


retraction being limited by the subconjunctival fascia 
with which it is intimately connected. If the eye is not 
properly directed after simple division of the tendon, a 


greater effect may be produced by further freely sever- 
ing the subconjunctival fascia. 
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Fig. 55.—Strabismus scissors. 
Fig. 53.—Toothed and fixing 

forceps. | «, their points shown 

in side view; 0, front view. 


2. In the second operation, the position of the patient 
and surgeon should be the same, and the lids be kept 


open with the wire speculum, as in the one already 


described. 
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An incision should be made with scissors through the 
conjunctiva and subconjunctival fascia, over the inser- 
tion of the tendon, instead of below its inferior margin ; 
the tendon is then picked up with the strabismus hook, 
and divided close to the sclerotic. The wound in the 
conjunctiva should be afterwards closed with a fine 
suture. Both these operations may be performed from 
above instead of below, at the discretion of the operator. 

No after-treatment is required for strabismus opera- 
tions; the patient may go about as usual and simply 
keep the eyes clean. When the eyes have quite re- 
covered from the effects of the operation, if there should 
be any return of the squint, the degree of hyperme- 
tropia must be carefully ascertained, and glasses which 
thoroughly neutralize it ordered to be used for all pur- 
poses. In most cases this will be found sufficient; but 
if, after the glasses have been perseveringly worn for 
some months, no effect is produced the operation should 
be repeated in the other eye. 

Use of anzsthetics in operations for con- 
vergent strabismus.— Whether anesthetics should 
be employed or not in squint operations appears 
to be a matter of opinion; some oculists never employ- 
ing them, others again rarely operating without. It 
is preferable to use an anesthetic, taking care, how- 
ever, that a full effect is not produced, and if there is 
any doubt as to whether one or both eyes are to be 
operated on, it is best to do one and leave the other for 
a future occasion; if an anesthetic is given to such 
an extent as to exert its fullest influence, and produce 
thorough muscular relaxation, an erroneous idea of the 
effect of the operation is likely to be formed, and on the 
return of consciousness the squint may remain as obvious 
as ever. Cocaine deadens but does not entirely remove 
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the pain of a tenotomy; a few drops should be injected 
beneath the conjunctiva—after it has become anesthetic 
—yjust over the insertion of the tendon. 

Other conditions than hypermetropia which may pro- 
duce convergent strabismus are :— 

1. Disease of the brain. 

2. Paralysis of the external rectus muscle. 

3. Inflammatory or other changes in the internal 
rectus muscle itself, resulting in shortening. 

In the first two of these no operation is advisable, the 
third may sometimes be remedied by operative inter- 
fecence, 

Divergent strabismus, as already stated, is often 
the result of myopia; it is usually consequent on high 
degrees of the anomaly, and is brought about as 
follows:—The highly myopic individual requires to 
bring objects very near the eyes to see them distinctly, 
consequently a high degree of convergence is neces- 
sary to keep both visual lines directed to the same 
point, and not only has a high degree of convergence 
to be maintained, but in myopia the length of the eye- 
ball, and the consequent impairment of its mobility 
place the internal recti at a disadvantage. Conse- 
quently, the internal rectus of one eye sooner or later 
becomes wearied and gives in, and the eye deviates 
outwards, binocular vision being sacrificed. 

Treatment.— Many cases of divergent strabismus 
may be remedied by the use of concave glasses, which 
enable the individual to see distinctly at a distance 
up to which convergence of the visual lines can be 
maintained without undue strain of the internal recti 
muscles. 

If in spite of the use of glasses the divergence con- 
tinues, it must be remedied by operation. In cases 
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where the eye only deviates outwards, after an object 
has been looked at for some considerable time, subcon- 
junctival division of the external rectus of the deviating 
eye or of both may suffice for a cure; but in cases 
where one or both eyes diverge constantly, and the 
visual lines can only be made to meet in one point by a 
great effort, or not at all, the operation of ‘ readjust- 
ment’’ must be performed. 

Readjustment of muscle.—This operation can 
be performed as follows:—The patient should be placed 
in the usual position (fig. 43, p. 246) and thoroughly 
anzsthetised if a child, and cocainized if an adult. 
The operator standing behind should fix the lids open 
with a wire speculum, and with strabismus scissors 
make an incision through the conjunctiva and subcon- 
junctival fascia, below the insertion of the external 
rectus, hook up the tendon and divide it subconjunc- 
tivally close to the sclerotic. 

Next an incision should be made through the con- 
junctiva, about midway between the insertion of the 
internal rectus and inner margin of the cornea, of such 
a length as to reach about 3 mm. above and a like 
distance below the margins of its tendon. ‘The con- 
junctiva should then be dissected back to a point about 
one-third of the distance between the insertion of the 
muscle and the inner canthus. The conjunctival flap 
so formed, should be cut away in order to avoid 
wrinkling of the tissues subsequently, but leave the sub- 
conjunctival tissue, through which an opening should 
be made below the tendon, and a strabismus hook 
passed behind it and the fascia opened upon its point 
on the other side and the tendon hooked up. Next one 
blade of Prince’s readjustment forceps should be passed 
under the tendon beside the hook, and the forceps 
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closed so as fix the muscle firmly: the muscle should 
then be divided close to the sclerotic and the strabismus 
hook withdrawn. 

A curved needle, armed with a fine silk suture, 
should then be passed through the tendon from within 
outwards, at a point as far back as possible without 
passing it through the semilunar fold, the suture drawn 
through and passed again in the same direction so as to 
enclose the muscle and fascia in a loop, and so obtain 
a good firm hold. The needle should now be passed 
beneath the cut edge of conjunctiva next the cornea 
through the fascia and a few fibres of sclerotic, and 
brought out about 2 mm. from the corneal margin. 
Next a similar suture should be passed in the same 
way through the other border of the tendon and then 
through the conjunctiva, subconjunctival tissue, and 
sclerotic, and a piece of the tendon with the fascia, as 
far back as possible, without interfering with the hold of 
the sutures, cut away. One suture should be tied, and 
as the knot is tightened the eyeball rolled well in- 
wards by an assistant holding the conjunctiva with the 
forceps close to the outer margin of the cornea. The 
second suture should then be tightened, any redundant 
tissue removed, and the ends of the sutures cut oft 
short. ‘The usual dressing may then be applied. 

If the operation has been properly performed a 
decided convergence should be produced. The dress- 
ing should be kept on for a week, at the end of which 
time the sutures should be removed and a shade worn 
until all symptoms of irritation have passed away. It 
is not necessary to divide the external rectus before 
advancing the internal, but should the effect not be 
sufficient its division may be required at a later period. 

If the operator should require to advance the tendon 


EXTERNAL MUSCLES OF THE EYEBALL. 293 


of the external rectus, the steps of the operation are 
similar. 

Divergent strabismus is met with in cases of paralysis 
of the third nerve, it may also occur in emmetropic eyes 
if the sight of one has become much impaired and bin- 
ocular vision no longer possible, and it may be caused 
by a too free division of the tissues in the operation 
for convergent squint. In the first of these cases no 
operation is advisable, in the second, no improvement of 
sight is to be expected from re-adjustment, but the oper- 
ation may be performed simply to remedy disfigurement. 
In the third, re-adjustment should be performed. 
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CHAPTER: LY, 
THE CORNEA, SCLEROTIC, AND IRIS. 


THE affections of the cornea which require an opera- 
tion upon the structure itself are six:—z1. Sloughing 
serpiginous and dendritic ulcers. 2. Conical cornea. 
3. Corneal opacity. 4. Staphyloma. 5. Lodgment of 
foreign bodies. 6. New growths. 

Paracentesis, or tapping the anterior cham- 
ber.—This operation is sometimes performed in cases 
of sloughing ulcer, or suppuration, threatening perfora- 
tion, and in cases of increased tension of the eye secon- 
dary to irido-cyclitis. By the timely evacuation of the 
contents of the aqueous chamber, a large rupture of the 
corneal tissue, with its accompanying evils, may in 
many cases be avoided. 

Tapping the anterior chamber may be done thus :— 
The patient being in the usual position (fig. 43, p. 246), 
and the eye under the influence of cocaine, the operator 
should stand behind, and fix the lids open by a wire 
speculum or by the fingers; a broad needle should then 
be passed through the cornea at some convenient part 
of its margin. When the point of the needle has fairly 
entered the anterior chamber, its handle should be de- 
pressed so that the needle enters the anterior chamber, 
and is pushed on parallel with the iris. The point must 
never be allowed to pass deeply for fear of wounding the 
lens. When the broad part of the needle has entered 
the anterior chamber it should be withdrawn, and the 
lower edge of the small wound thus made should be 
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gently depressed, thus opening the valve-like incision. 
The aqueous humour will run out, a small quantity, 
however, should always be left so as to keep the iris 
from the corneal incision. 

Iridectomy, however, is to be preferred to paracen- 
tesis in most cases. 

Conical cornea (staphyloma cornee pellucidum), 
as the name implies, signifies an alteration in the curva- 
ture of the cornea, of such a nature that it assumes the 
form ofacone. The origin of the affection cannot clearly 
be traced. 

The most prominent symptom is gradually increasing 
myopia, which cannot be remedied by concave lenses. 
On looking at the cornea in profile, its conical form is 
very evident; but when seen from the front its centre 
appears as if occupied by a drop of water. 

On examination with the ophthalmoscope, by the 
direct method, the apex of the cone which may, how: 
ever, be the seat of some opacity, appears brightly 
illuminated; around this bright portion is a dark ring, 
which changes its position as the light is thrown from 
different points, corresponding to the sides of the cone, 
this being again surrounded by an area giving a bright 
reflection, and corresponding to a portion of the cornea 
which retains more or less its normal curvature. 

Objects occupying the fundus of the eye are seen 
through the apex and sides of the cone near its base, in 
an inverted position, as in myopia, whilst we obtain a 
more or less distinct erect image of the same, through 
that portion of cornea which still retains its normal 
curvature. The retinal vessels appear to have a whirl- 
like motion as the point of view is changed from side to 
side. This appearance is quite characteristic, and once 
seen is not likely to be forgotten. 
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Treatment.—Conical cornea can only be remedied 
by operative interference; two methods of operating 
are practised, the object of each being to flatten the 
cone, and restore to the cornea its natural curvature. 

In one operation an elliptical portion including the 
whole thickness of the cornea is removed from the apex 
of the cone. The operation can be performed thus (for 
the position of patient and operator see fig. 43, p. 246) :— 
Cocaine may be used or an anzsthetic given, the lids 
should be held open by a wire speculum, and the eye- 
ball fixed by seizing with the toothed forceps, the con- 
junctiva and subconjunctival fascia, at some point near 
the corneal margin. A straight cataract extraction 
knife (fig. 62c) should then be thrust through the cone 
from side to side, a small flap formed by cutting out 
either upwards or downwards, and the flap so made 
seized with iris forceps and removed with knife or 
SCISSOFrS. 

In this operation the anterior chamber is opened, or 
the cornea collapses as soon as the first incision is 
made. Care must be taken that the portion removed 
includes the most prominent part of the cone, and that 
the opening left is exactly opposite the pupil. 

After the operation, the speculum must be very care- 
fully removed, the lids gently closed, both eyes secured 
by strapping and bandaged in the usual way; the eyes 
must on no account be opened for a fortnight, by which 
time the opening in the cornea should have filled up 
and the anterior chamber been restored. If healing 
has taken place, the sound eye may be left uncovered 
except by a shade, that which has been operated on 
remaining bandaged for a longer period, but if the 
wound has not closed, both eyes should be kept ban- 
daged until it has firmly healed. 
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The margin of the pupil is not unfrequently caught 
up in the incision, an anterior synechia resulting. 

The operation described gives the most satisfactory 
results, the curvature of the cornea being greatly im- 
proved, and a corresponding amount of vision regained. 

In the second operation, a superficial portion only is 
removed from the apex of the cone with a small tre- 
phine, a raw surface being left, which by its subsequent 
cicatrisation and contraction causes considerable flat- 
tening of the cone. Or a cicatrix may be formed by 
using instead of the trephine, a small pointed galvanic 
or other cautery; the whole apex of the cone should be 
seared, and a small perforation made in its centre. 
Whichever method is used cocaine is the only anes- 
thetic required. In the first of these two methods only 
the eye that has been operated on need be bandaged; 
in the second both should be tied up till the anterior 
chamber has reformed, when the sound eye may remain 
uncovered, the other eye being kept covered for a week 
or more longer. 

Tattooing the cornea is called for in cases of 
dense white opacity (leucoma), causing disfigurement. 
The operation can be performed as follows :— 

For position of patient and operator see fig. 43, p. 246. 
Cocaine having being applied the operator should place 
the wire speculum between the lids, fix the globe with 
the toothed forceps, paint some Indian ink upon the 
opacity, and prick it thoroughly in with a bunch of 
needles fixed in a handle; the ink should be sponged 
away from time to time in order to allow the operator to 
see what progress he has made. 

The opacity having been thoroughly tinted, the spec- 
ulum should be removed, no bandage need be applied, 
no after-treatment is necessary, and very little irritation 
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follows. If after the lapse of a week or ten days the 
opacity does not appear sufficiently blackened, the 
operation may be repeated. 

If the ink is allowed to get into the wound made in 
the conjunctiva by the toothed forceps, a black mark 
will be left; care should therefore be taken to fix the 
globe at a point to which the ink cannot run. Should 
the anterior chamber be opened, the operation must be 
discontinued, or the lens may be wounded. 

Staphyloma, first so-called from its supposed re- 
sembance to a grape, has now come to mean a bulge on 
any part of the eyeball. On the cornea it is caused 
either by yielding of its structure, or more commonly by 
prolapse of iris through a perforation in it, the pro- 
lapsed portion being firmly coated over with inflamma- 
tory material. Staphyloma is said to be “total” where 
the whole of the cornea is affected, ‘‘ partial’? when some 
portion of it retains its normal curvature. Total staphy- 
loma should be removed by abscission (vide Chap. VI.), 
or the eyeball eviscerated or excised. Partial staphy- 
loma may subside on the performance of iridectomy, or 
can be removed as follows:—The position of patient 
and operator should bé as at fig. 43, p. 246, and 
cocaine applied or an anesthetic administered. The 
lids being kept open by the wire speculum, a curved 
needle armed with fine silk should be passed through 
the base of the staphyloma, an elliptical portion of 
which should then be removed with a straight cataract 
knife, the silk should then be drawn through and tied, 
thus bringing the edges of the gap made by the removal 
of the elliptical portion together, and the eye bandaged 
in the usual way. The suture may be removed in the 
course of three or four days. 

Foreign bodies.—Small fragments of metal, chips 
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of stone, thorns, &c., are not unfrequently found lodged 
in the cornea. To remove them, the position of patient 
and operator should be as fig. 42, p. 246. Cocaine 
having been applied, the lids should be kept open by 
the fore and ring fingers of one hand, and the globe 
steadied by gently pressing upon it with the second 
finger, the foreign body should then be carefully lifted 
from its bed with the point of a knife or small spud held 
lightly in the other hand. Foreign bodies, especially 
thorns, are sometimes so firmly and deeply embedded, 
that they require to be cut out. In such cases it is best 
to administer an anesthetic, and a moderately broad 
bladed knife should be passed through the cornea so as 
to go behind the foreign body and prevent it dropping 
into the anterior chamber during its removal. 

New growths may be met with springing from the 
cornea. - 

A dermoid tumour is a small white flattened 
elevation usually situated near the corneal margin, en- 
croaching on both cornea and sclerotic; it lies beneath 
the corneal epithelium and conjunctiva, and appears to 
extend pretty deeply into both cornea and sclerotic; 
the growth is present at birth, but usually increases 
somewhat as the child grows up. It may give rise to 
astigmatism by causing distortion of the cornea. 

The growth may be single or there may be two or 
three little tumours. They are composed of connective 
tissue, and occasionally small hairs grow upon them. 

Should the little growths give rise to inconvenience, 
they can be shaved off level with the cornea, but as a 
rule they cannot be entirely removed. 

Round and spindle-celled sarcomata have also been 
met with growing from the cornea. Such cases usually 
call for extirpation of the eyeball. 
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Tur SCLEROTIC; 


Sclerotomy as already stated is one of the opera- 
tions for the treatment of glaucoma. In performing the 
operation, the position of operator and patient should 
be as in fig. 43, p. 246. The instruments required are 
a straight cataract knife (fig. 62c), speculum, and fixing 
forceps. An anesthetic having been given, the lids 
should be held open with the speculum, and the eyeball 
fixed with the forceps. The knife should be entered on 
the outer side of the globe as far back in the sclerotic 
as is consistent with entering the anterior chamber 
quite at its periphery, pushed across the chamber, and 
brought out at a corresponding point on the inner side. 
The transfixion having been finished, the incisions 
should be enlarged to about double the width of the 
knife blade, which should then be withdrawn, its point 
being carried round the margin of the anterior chamber 
so as to notch the parts bounding it, and thoroughly 
open it, but not cut through the sclerotic. The division 
of the sclerotic may be made either upwards or down- 
wards; the points of puncture and counter-puncture 
being situated midway between the horizontal meridian 
of the cornea and its upper margin in the former case, 
midway between its horizontal meridian and lower 
margin in the latter. 


THe Iris. 


Iridectomy or excision of a portion of the iris is an 
operation which has a very wide range of usefulness 
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and is very frequently required. It is called for in all 
cases in which it is desirable to influence the tension or 
nutrition of the eyeball; it is a part of one of the small 
flap operations for cataract, and in a somewhat modi- 
fied form is one of the methods of making an artificial 
pupil, and is useful in some other cases. 

Iridectomy is performed (1) to influence tension :— 

(a) In sloughing ulcers, or suppuration of the cornea, 
accompanied by pain, and threatening perforation, 
whether the tension is increased or not. In such 
cases iridectomy gives almost instant relief to the 
most severe pain, and will in all probability save the 
cornea from rupture. 

(6) In injuries of the eyeball in which the wounded 
lens has become opaque and swollen, and is press- 
ing on surrounding parts, causing severe pain and 
increase of tension, thus threatening the integrity of 
some of the delicate structures of the globe. In such 
cases, not only does iridectomy diminish tension and 
relieve pain, but also gives room for any further swell- 
ing of the lens. 

(c) In staphyloma of the cornea iridectomy often 
causes complete subsidence of the projection. 

(d) In glaucoma a timely and well performed iridec- 
tomy causes instant and lasting diminution of tension 
and places the eye in comparative safety ; the operation 
should be performed on any eye that can distinguish 
bright light, and in any case, whether there be percep- 
tion of light or not, to relieve pain; in acute glaucoma 
it must be tried even if all perception has been lost for. 
some days. 

(2) To influence nutrition, iridectomy should be per- 
formed in chronic choroido-iritis, recurrent iritis, and in 
cases of exclusion of the pupil where there is no com- 
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munication between the anterior and posterior divisions 
of the aqueous chamber. 

(3) Associated with operations for cataract, iridec- 
tomy should be performed previous to a needle opera- 
tion if much swelling of the lens is anticipated; or it 
may be required after the needle has been used if pain 
or increase of tension occurs. 

(4) Iridectomy for artificial pupil is mentioned at 
another page. 

(5) Other conditions in which iridectomy may be 
required are :— 

(2) Displacement of the retina. 

(0) As an aid to the removal of foreign bodies from 
the globe. 

(c) Some peculiar conditions of intra-ocular circula- 
tion. | 


OPERATION OF [RIDECTOMY. 


Instruments.—A wire speculum (fig. 49), a straight 
or bent iridectomy knife or keratome (fig. 56), a pair of 
toothed forceps (fig. 53), a pair of iris forceps (fig. 57), 
iris scissors (fig. 58), and a curette (fig, 62a).\ Por the 
position of patient and surgeon see fig. 43, p. 246. The 
patient should be brought fully under the influence of 
an anesthetic, the lids kept widely open by the wire 
speculum, and the eyeball fixed by seizing the conjunc- 
tiva and subconjunctival fascia near the corneal margin 
with the toothed forceps; then, with a straight or bent 
iridectomy knife of medium size, an incision should be 
made in the sclerotic, in such a position that the knife 
enters the anterior chamber quite at its peripheral part, 
and close to the anterior surface of the iris. 
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The knife, having entered the anterior chamber, 
should be pushed steadily on (care being taken to keep 
its point well forwards towards the cornea, so as not to 
wound the lens) until the point is opposite the centre of 
the pupil. The point should then be turned to one side, 
so ‘as to be out of the pupillary area, and the knife © 
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FIG. 56, BGs 67 Fig. 58. Fic. 59. 
A keratome. Ivis forceps. Iris scissors. Tris hook. 


slowly and gently withdrawn, the hold of the forceps 
being let go at the same time. The incision thus made 
should be of such a length as to correspond to about 
one-fourth of the circumference of the iris. 

The next step in the operation is the removal of a 
portion of the iris. If, as is not unfrequently the case, 
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the iris has become prolapsed, it needs only to be seized 
with the forceps, and a piece of the desired size removed 
with the scissors. If the iris does not protrude, the iris 
forceps should be introduced shut, through the wound 
in the sclerotic, and pushed on until the extremities of 
their blades are opposite the nearest portion of the 
pupillary margin; they should then be allowed to open 
of themselves, when the iris will be pushed between the 
blades by the pressure of the parts behind; no back- 
ward pressure must be made with the forceps, but they 
should be gently closed and withdrawn, carrying the 
iris with them, which should then be cut across with the 
scissors, close to one angle of the wound, drawn over to 
the other angle, and a piece cut off; the curette should 
be passed between the lips of the wound so as to push 
back any portions of iris that may have become entan- 
gled in it, and the eye then bound up with an antiseptic 
pad and a bandage. The form of the pupil after a 
well performed iridectomy should resemble fig. 61 D. 

With regard to the position of the portion of the iris 
to be removed. Ifthe surgeon be a skilful and experi- 
enced operator, and has the aid of a competent assis- 
tant, the iridectomy should be done upwards, so as to 
place the gap beneath the upper lid, and thus conceal 
it as much as possible. 

To perform iridectomy upwards, a keratome knife 
should be used, and the incision made in the sclerotic 
above the upper margin of the cornea, an assistant 
should then draw the eyeball downwards by means of 
a suture passed through the conjunctiva immediately 
below the cornea, the iris forceps should be inserted, 
and the portion of iris removed as previously directed. 

An inexperienced operator will find it much easier to 
remove the portion of iris from its outer and lower seg- 
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ment. In this case a straight iridectomy knife can be 
used, and no assistant is required. The result is rather 
an ugly gap, the disadvantage of which, however, is 
quite counterbalanced by the ease and safety with 
which the operation can be performed. 

Accidents which may happen during the 
operation of iridectomy, and _ difficulties 
which may be encountered.—The accidents 
which may occur are :— 

(1) Wound of the lens from insufficient care in keep- 
ing the point of the knife well forward. This accident 
will, in all probability be followed by the formation of 
traumatic cataract. 

(2) Escape of vitreous humour, is very likely to occur 
in hard eyes, if the knife be too quickly withdrawn, or 
if undue pressure is exerted on the globe with the 
fixing forceps. 

(3) The iris may be torn away from its insertion at a 
point opposite to the incision, if undue traction be exer- 
cised upon it with the iris forceps. 

Difficulties.—The iris may be found so rigid that 
it cannot be seized with the forceps, or so rotten that 
only very small portions can be brought away; some- 
times it bleeds profusely when touched, filling the 
anterior chamber with blood, and considerably hinder- 
ing the operation. 

Artificial pupil.—The operation for artificial pupil 
is performed to open a new path for rays of light to the 
retina, the natural passage being obstructed. 

It is indicated in the following cases :—(1) In central 
opacity of the cornea, with or without anterior syne- 
chie. (2) In closure of the pupil. (3) In central opa- 
city of the lens or its capsule. 

The artificial pupil must be small, as nearly central 
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and as well-defined as possible. Care must be taken to 
make it behind that portion of the cornea which is most 
transparent and least altered in curvature, the best 
situation being ascertained by oblique illumination. 
The new pupil must not be made directly upwards, or 
it will be covered by the upper lid. 

An artificial pupil can be made in any of the follow- 
ing ways :—(1) By incision of the iris (vide fig. 61 A). 
(2) By tearing it away irom its insertion. (3) By 
excision of a portion (iridectomy for artificial pupil), 
(vide fig. 61 B). 

In operations for artificial pupil the position of patient 
and surgeon should be the same as in iridectomy, and 
an anesthetic should be administered. 


Fig. 60.—Wecker’s scissors. (F vom Bryant). 


1. (a) Inciston.—This operation is called for in cases 
of complete closure of the pupil, following removal of 
the lens, either by operation or injury, but is not advis- 
able unless the lens is absent. In these cases the iris 
may be found changed into a tense, unyielding mem- 
brane, which cannot be seized with forceps. 

The operation of incision may be performed either by 
thrusting a straight cataract knife through the cornea 
near its margin, and then incising the iris, so as to cut 
across its radial fibres, or an incision having been made 
with an iridectomy knife in the sclero-corneal margin, 
a pair of Wecker’s scissors, fig. 60, (having one sharp 
and one blunt-pointed blade) may be introduced through 
the wound, the sharp pointed blade thrust through the 
iris at its nearest point and passed behind it, the other 


CORNEA, SCLEROTIC, AND IRIS. 307 


carried along its anterior surface, and the iris then cut 
fairly across from one side to the other. 

Whichever plan of incision is adopted, the vitreous 
humour pushes forward into the wound, and keeps its 
edges widely separated, a pupil resembling fig. 61A 
being formed. 

There are two other methods of making an artificial 
pupil by incision known as single and double iridotomy. 

For the positions of patient and surgeon in perform- 
ing either of these operations, see fig. 43, p. 246. 

(b) Single iridotomy should be thus performed :—The 
eyelids being kept open with the wire speculum, and 
the eyeball fixed by seizing the conjunctiva and subcon- 


Fig. 61.—A. Pupil after incisions. B. Pupil after excision. C. Pupil made by 
using iris hook. D. Iridectomy for glaucoma, &c. (From Bryant). 


junctival fascia, close to the margin of the cornea at its 
inner side, an incision should be made with an iridec- 
tomy knife in the cornea, about midway between its 
margin and the pupil, and opposite to the point of fixa- 
tion with the forceps. The scissors (Wecker’s, fig, 60) 
must be then introduced closed through the wound into 
the anterior chamber, the blades opened, the blunt one 
passed through the pupil behind the iris, the other on 
its anterior surface, and the sphincter of the pupil be 
divided with one sharp cut. The scissors should then 
be withdrawn, any prolapse of iris that follows replaced 
with the curette, a drop of atropine placed between the 
lids, and the eye lightly bandaged. 
x2 
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This operation is applicable in cases where the lens 
is present, its centre being opaque, and its peripheral 
portion clear. 

(c) Double iridotomy is applicable in cases of closed 
pupil after cataract extraction. An incision should be 
made with an iridectomy knife through the upper part 
of the cornea, the knife carried through the iris and 
along its posterior surface so as to make a fair sized 
wound in it, and the incision being finished, the knife 
should be carefully withdrawn; very possibly, some 
vitreous humour will follow it. 

The next step in the operation is to pass Wecker’s 
scissors closed, through the wound in the cornea into 
the anterior chamber, open them, pass one blade be- 
hind the iris, the other in front of it, make an incision 
in a direction downwards and inwards, then change 
the direction of ‘the scissor blades and make a cut 
downwards and outwards. Thusa small piece of iris 
is enclosed by a V-shaped incision, the apex of the V 
being upwards. The small portion of iris contracts up, 
and a somewhat triangular pupil is left. The eye 
should be bound up as usual. 

(2) Teaving away the wis from tts insertion (Iridodialysis).— 
An incision having been made through the cornea on 
the side opposite to that on which the iris is to be re- 
moved, a pair of iris forceps should be passed through 
the wound, and across the anterior chamber, the iris 
seized close to its greater circumference, and torn away 
from its insertion; the instrument should then be care- 
fully withdrawn and the eye bound up. If necessary, 
the whole iris may be removed in this way. This 
operation is applicable in cases of dense central corneal 
opacity (leucoma), in which some transparent cornea is 
left at the margin. 
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(3) Exciston—TIvridectomy for artificial pupil—An in- 
cision should be made of the requisite size, through 
some part of the sclero-corneal margin, the iris for- 
ceps introduced through the wound, the ends of their 
blades passed fairly up to the margin of the pupil, 
the iris seized and drawn out through the wound, and 
a small portion removed with scissors. ‘The curette 
should then be passed between the lips of the wound 
so as to push back any portion of iris that may have 
become entangled in it; a pupil resembling fig. 61 B 
should be formed. 

Instead of the iris forceps an iris hook (fig. 59) may 
be used to withdraw the iris from the anterior chamber. 
A very small incision having been made in the cornea, 
just within the sclero-corneal junction, the iris hook 
should be introduced so that the hook lies flat on the 
surface of the iris; it should be pushed on until the end 
of the hook is opposite the nearest margin of the pupil, 
the point of the hook then turned downwards so as to 
catch the pupillary margin and gently withdrawn carry- 
ing the iris with it; when the hook is about to emerge 
from the wound, it must be rotated so as to turn its loop 
parallel to the lips of the incision. As soon as the hook 
has been brought outside the wound, it must be held 
quite steady, and the piece of iris it carries cut off bya 
snip of the iris scissors. The curette should then be 
passed between the lips of the wound to push back the 
iris which may be engaged in it; the eye should then be 
bandaged in the usual way. If the operation has been 
properly conducted, a pupil resembling fig. 61C will be 
the result. 
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CHAPTER. V. 
THE CRYSTALLINE LENS. 
Forms oF CATARACT. 


THERE are two principal forms of cataract. 

(1) The cortical or soft cataract. 

(2) Lhe nuclear or hard cataract. 

In the first form the cortical substance of the lens is 
primarily affected, the nucleus afterwards becoming 
opaque. the whole being soft, or even fluid. 

In the second, the nucleus of the lens becomes hard, 
yellowish, and opaque; the cortical substance, though 
some opaque striz often appear in it about the peri- 
phery of the lens, does not entirely lose its transparency 
until afterwards. 

Cortical cataract is met with as an idiopathic 
disease in childhood and early adult life, and as the 
result of injury at all ages. 

There are several varieties of cortical cataract. 

(a) Zonular or lamellar cataract, a disc-shaped opacity 
occupying the centre of the lens. 

(b) Ordinary congenital cataract is a bluish-white opacity 
of the whole lens. 

(c) Tvaumatic cataract is an opacity of the lens often 
accompanied by swelling, and caused by rupture of its 
capsule from injury, and the subsequent action of the 
aqueous humour upon its substance. 
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(d) Posterior polay cataract, an opacity commencing at 
the posterior pole of the lens. 

(¢) Entirely fimd or diffluent cataract, caused by changes 
in the lens, secondary to inflammation, syphilitic or 
otherwise, of the choroid or ciliary body, and often 
associated with changes in the vitreous. Posterior 
polar cataract, although commencing at the posterior 
pole progresses slowly, and after covering its posterior 
surface at length attacks the anterior surface of the lens, 
the whole eventually becoming opaque, and a nucleus 
of greater or less size and density being formed. 

The variety of cataract met with in diabetes is com- 
posed principally of soft material, but if the patient is 
advanced in years, there is usually a hard nucleus. 

Nuclear cataract occurs in persons who have 
passed the middle period of life, and is characterized 
by the presence of a hard yellowish central portion or 
nucleus of varying size and density; the nucleus is 
surrounded by more or less soft cortical substance, and 
is occasionally of a greenish, or almost black colour, 
giving rise to what is known as gveen or black cataract. 

Diagnosis of cataract.— The existence of cataract 
is easily ascertained by oblique illumination, the pupil 
having been dilated with atropine or other mydriatic 
previous to making the examination. 

Treatment.—The treatment of cataract is entirely 
operative, no kind of medication being of the least use. 

The object of the operation is to open a path for rays 
of light to pass to the retina. This can be attained in 
one of two ways, the method adopted depending on the 
kind of opacity present. 

(1) In cases (as lamellar cataract) where the bulk of 
the lens is clear, the opacity being situated in the axis 
of the normal pupil, very useful vision is procured by 
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making an artificial pupil, opposite a transparent portion 
of the lens (see fig. 61 C). 

(2) When the whole lens is opaque, its entire removal 
must be accomplished. 

Two varieties of operation are performed to secure the 
removal of the whole lens :— 

(1) The operation for solution or absorption. 

(2) Extraction. 

Forms of cataract to which each operation 
is applicable.—As a broad rule, cataract occurring 
in persons below twenty is of the soft or cortical form, 
and should be removed by solution or extraction through 
a very small flap section; cataract occurring in persons 
above thirty (except traumatic cataract) is of the hard 
or nuclear form, and must always be removed by ex- 
traction. 

In the intermediate decade a doubt may arise as to 
what is the best plan of procedure; in such a case the 
surgeon must be guided by the general appearance of 
the cataract, if it appears bluish in colour, and somewhat 
swollen, it is probably soft and should be removed by 
solution or extraction through a small section. If there 
is a distinct yellow reflex from its centre, denoting the 
presence of a hard nucleus, it should be removed by 
extraction. It must also be borne in mind that loss of 
time is a very serious consideration with most patients, 
consequently preference should always be given to that 
operation which will allow them to resume their occu- 
pations as early as possible. 

Solution, though perhaps somewhat safer than ex- 
traction, is always a tedious process, and the more so 
the older the patient, consequently preference should be 
given to extraction in all cases where the condition of 
the patient’s sight is such as to prevent him following 
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his occupation, even though there is no appearance of 
a hard nucleus. In cases where the cataract is evi- 
dently soft, and one eye retains useful vision, solution 
is to be preferred to extraction, as the patient can con- 
tinue at his work during the time that absorption is 
going on. 

Before performing any operation for cataract care 
should be taken to ascertain that the eye has good 
perception and projection of light, indicating that 
the retina is in a normal condition, otherwise no 
improvement in vision will result from removal of 
the lens. Before performing extraction it should be 
ascertained whether or no the cataract is mature. If 
the lens is entirely opaque, the opacity fills the pupil 
and is level with its margin. If it is only partially 
opaque, the opacity will be evidently at a level pos- 
terior to the plane of the pupil, though some opaque 
strie may be in front of the chief opacity. Oblique 
illumination causes a dark semicircle to appear upon 
the opacity at the side from which the light is thrown; 
it is the shadow of the iris bounding that part of the 
margin of the pupil. If any red reflex is returned from 
the fundus when examined with the ophthalmoscope, 
the cataract is very far from ripe. 

Immature cataract should if possible be left alone, 
but when both eyes are affected, and the patient has 
no useful vision, extraction in one eye should be per- 
formed. 

If cataract occurs in one eye only, the other being 
unaffected, it is best left alone, but in young persons it 
may be removed as its appearance may interfere with 
their success in life. 
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OPERATIONS FOR REMOVAL OF CATARACT. 


Solution.—In the operation for solution the capsule 
of the lens is opened, and its substance thus allowed to 
be acted upon by the aqueous humour, by which it is 
broken up and softened, absorption finally taking place. 

The operation should be performed as follows (for the 
positions of patient and operator see fig. 43, p. 246) :— 
A mixture of cocaine and atropine should be applied 
so as to cause anesthesia and dilate the pupil, or the 
pupil may be dilated before the operation, cocaine 
alone being used at the time; the operator, keeping 
the eyelids separated by the fore and ring fingers of 
one hand, and steadying the globe by pressing the 
second finger gently upon it, should take a cataract 
needle in the other hand and pass it obliquely through 
the cornea at such a distance from its centre that any 
resulting cicatrix will not interfere with vision; the 
needle should then be pushed on across the anterior 
chamber into the area of the pupil, its point then de- 
pressed and three or four incisions made in the lens- 
capsule, so as to divide it freely. Care must be taken 
to use the needle very gently, and not to pass it too 
deeply into the lens, otherwise the suspensory ligament 
may be torn and the lens displaced. 

The capsule having been freely divided, the needle 
should be carefully withdrawn and a drop of solution 
of atropine placed between the lids; the only after- 
treatment required is the constant use of atropine, so 
as to keep the pupil widely dilated. If the operator 
prefers, the lids may be kept open with a speculum and 
the globe fixed with forceps, instead of by the operator’s 
fingers. 
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If the eye is examined in the course of a few days 
white flocculent lens matter will be seen protruding 
through the opening in the capsule into the anterior 
chamber, showing that the lens is swelling and under- 
going solution. 

It will probably be necessary to repeat the operation 
in about a month or six weeks, and possibly on one or 
two subsequent occasions, before the whole lens is 
absorbed. The process of absorption will occupy five 
months or longer; capsular obstructions are frequently 
left. Care must be taken not to do too much at one 
sitting, or the lens will swell rapidly and press upon the 
surrounding parts, giving rise to severe pain, iritis, 
cyclitis, and secondary glaucoma. 

Should too rapid swelling occur, the lens must be 
evacuated by extraction through a very small flap 
section, or a small incision made with a keratome in 
the cornea near its margin. It is not necessary to 
remove the whole lens, but only as much as will run 
out easily when the knife with which the incision is 
made is turned across the wound, or a curette intro- 
duced between its lips and gentle pressure made on the 
margin of the cornea opposite. The operation must be 
repeated if swelling of the remainder of the lens takes 
place. 

Extraction of cataract.—The object of opera- 
tions for extraction of cataract is the removal of the 
lens through an incision either altogether in the cornea, 
the sclero-corneal margin, or partly in the sclero-corneal 
margin and partly in the cornea; the incision being 
either simple or associated with excision of a portion 
of iris. 

Extraction can be performed by one of the following 
methods :—(1) Small flap without iridectomy, (2) small 
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flap with iridectomy, (3) by means of a traction instru- 
ment, (4) by suction, and (5) extraction through a very 
small flap section. In the first method no iris is re- 
moved; in the second, iridectomy should be performed 
either at the time of removal of the lens or some weeks 
or months previously. In the fourth and fifth, iridec- 
tomy is not necessary unless the iris prolapses through 
the wound and will not remain in the anterior chamber 
if returned. 


Fig. 62.—Instruments for extraction of cataract. a. Curette and pricker. 


b. Triangular cataract knife. c¢. Straight cataract knife (Graefe’s). d@. Sharp 
hook. e. Scoop. (Fvom Bryant). 


Formerly it was the practice of most ophthalmic 
surgeons to extract all forms of cataract through an 
incision associated with iridectomy, performed either 
at the time of extraction or some weeks or months 
before. The lens will escape much more readily 
through a moderately large iridectomy than through 
the pupil, and the practice was no doubt correct in the 
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days of general anesthetics, where accidents were likely 
to happen from the patient not being kept fully under 
the influence of the anesthetic, from vomiting or from 
some unfavourable or alarming symptom arising, neces- 
sitating the rapid completion of the operation; but 
since cocaine or other local anesthetics have come into 
almost universal use the operator can take whatever 
time he likes over his operation, and the necessity for 
the removal of a portion of the iris no longer exists, 
except in those cases where, owing to the presence of 
synechiz, or other cause the pupil will not dilate, or 
where there is increased tension. 

Some surgeons, however, still make the performance 
of an iridectomy their rule. 

A traction instrument should be used in any case 
where great difficulty is encountered, or where escape 
of vitreous has taken place before the lens has been 
extracted. The methods (4) and (5) are applicable to 
quite soft or fluid cataract only. 

Extraction of cataract can be performed under cocaine 
in all patients possessing ordinary fortitude; but ner- 
vous, fidgety subjects should be brought fully under the 
influence of an anesthetic. If cocaine is used, and an 
iridectomy is to be performed, a small quantity of the 
solution should be introduced into the anterior chamber 
by passing the curette through the wound and allowing 
the solution to run along its groove; in a few minutes 
the iris will become deadened, and iridectomy can be 
painlessly performed ; cocaine applied to the conjunc- 
tiva alone does not deaden the iris. 

Small flap, without iridectomy (fig. 63).—The 
instruments required are a Graefe’s cataract knife, a 
sharp hook and curette (fig. 62 c, d, a). 

For the position of patient and surgeon see fig. 43, 


p. 246. 
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No speculum is used, a fine suture is passed through 
the conjunctiva immediately below the corneal margin, 
the patient is directed to look downwards, and the eye- 
ball held in the desired position by an assistant pressing 
a finger upon the suture on the patient’s cheek. 

The operator holds the upper lid out of the way with 
the forefinger of the hand not using the knife (left for 
right eye, right for left eye), and steadies the globe by 
pressing the middle finger of the same hand upon it 
near the inner canthus. 

The incision is made by passing the Graefe’s knife 
through the sclero-corneal margin on the outer side, at 
a point (puncture) situated about the junction of the 


Fic. €8.—Small flap incision for extraction of cataract. 


upper and middle thirds of the cornea, into, and across 
the anterior chamber, out at a corresponding point on 
the inner side (counter-puncture), and then cutting by 
a sawing movement through the corneo-scleral margin 
upwards, the incision being finished by turning the edge 
of the knife slightly forwards and cutting out rather 
within the corneal margin. 

In entering the knife and passing it across the anterior 
chamber, care should be taken to keep its surfaces parallel 
with the iris until the incision is about to be finished; if 
the knife is rotated in any way after the anterior cham- 
ber has been opened, the aqueous humour will escape, 

* The flap is shown rather too small. 
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and the blade become entangled in the iris. As soon 
as the incision is completed the assistant should let the 
suture go. 

The capsule should next be lacerated by scratching 
it with a sharp hook, and the lens removed by gently 
pressing on the eyeball at the lower margin of the cornea 
aided by gentle counter-pressure near the opposite mar- 
gin. The pressure can best be made with the thumb of 
one hand, and the forefinger of the other, placed upon 
the surface of the partially closed lids. If any difficulty 
is experienced in pressing out the lens with the fingers, 
the curette should be pressed at first upon the cornea 
near its lower margin, and as soon as the wound 
begins to gape, should be made to gently stroke 
the cornea in the direction of the incision, and follow 
the lens in its exit until its equator has passed out, 
when the remainder will usually follow without further 
pressure. Should the lens stick, its delivery may be 
hastened by fixing the hook into it and drawing it gently 
out. 

The bulk of the cataract having been removed, care 
must be taken to get away any soft cortical sub- 
stance or fragments of lens that may be left. The soft 
matter can be removed by gently rubbing the cornea 
through the lid with the finger, first in a rotatory direc- 
tion from the circumference towards the centre, so as to 
press any cortex that may be concealed behind the iris 
into the pupil, then in the direction of the incision; small 
hard fragments should be drawn out by the curette, or 
a small scoop. The whole of the cataract having been 
removed, the iris, which will in all probability have 
somewhat prolapsed, should be replaced by gently rub- 
bing the upper lid upon the cornea, or with the curette, 
and the suture removed, the patient allowed to look 
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about, and the eye well exposed to light to make the 
pupil contract. In some cases the pupil will not dilate 
sufficiently to allow of the escape of the lens, in such, 
no prolonged effort should be made, but the eye be fixed 
by the suture as already described, and iridectomy per- 
formed, the operator keeping the upper lid out of the 
way by the third finger of the hand that holds the 
iridectomy forceps. Both eyes should be carefully 
bandaged. 

Small flap with iridectomy can be performed 
exactly as described in the previous operation, where it 
is found necessary to perform iridectomy; or the lids 
being kept open by the wire speculum, the eyeball fixed 
by seizing the conjunctiva with the toothed forceps, 
or by a suture inserted just below the cornea, a flap 
section should be made in exactly the same way as 
detailed above. - 

If iridectomy has not been previously performed, the 
globe should be drawn down and fixed by the suture, 
and a piece of the iris corresponding in width to a 
moderately dilated pupil should be excised from the 
upper segment (see Iridectomy). 

The next step is to lacerate the capsule. The opera- 
tor should fix the eye, and draw it gently downwards 
with the toothed forceps, then introduce the sharp hook 
through the incision, freely lacerate the capsule, remove 
the cataract by making gentle pressure with the curette 
upon the eyeball, near the lower margin of the cornea, 
the globe being steadied and held in position by fixing 
the conjunctiva with the toothed forceps, or by suture. 

The nucleus and bulk of the cataract having escaped, 
the curette should be passed gently over the surface of 
the cornea from all directions towards the incision, so 
as to press out any cortical substance that may be left, 
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and if any blood or portions of lens remain in the in- 
cision they must be carefully removed, so as to insure 
perfect coaptation of its margins; the speculum should 
then be removed, and both eyes bandaged in the usual 
way. 

The section, both in this and in the previous opera- 
tion, may be made either upwards or downwards, and 
the point of transfixion should be so arranged that the 
flap should consist of about one-third of the upper or 
lower part of the cornea. 

The same objections apply to extraction downwards 
with iridectomy as to iridectomy in the same direction, 
but the results obtained are equally good as from up- 
ward sections and the ease with which the operation 
can be performed quite counter-balances any objections 
which may be made on the score of disfigurement. 

Extraction of cataract by a traction in- 
strument.—Cataract can be removed by a traction 
instrument, through a flap section preferably associated 
with iridectomy. 

Cocaine having been applied or a general anesthetic 
given, the eyelids should be kept open with the specu- 
lum, and the globe fixed with the toothed forceps, while 
the section is made and during the subsequent removal 
of the lens. 

The traction instrument employed is either a scoop 
or a sharp hook (fig. 62 ¢, d). 

Removal of cataract by the scoop (scoop 
extraction).—Scoop extraction can be accomplished 
thus:—The section having been made, as described 
above, and iridectomy performed, the convex surface 
of the scoop should be pressed gently upon the more 
peripheral margin of the incision, so as to cause it to 
gape somewhat; the instrument should then be passed 
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with the utmost gentleness through the incision, be- 
neath the margin of the lens, along its posterior surface 
and beyond its posterior pole, until the lens lies well 
in its concavity, and it.should then be carefully with- 
drawn, carrying the cataract with it, the removal being . 
assisted. by.gentle pressure om the exterior of the 
globe. In this operation the lens is removed in its 
capsule. , _* 

A wire loop designed by Dr. Bell Taylor may be 
used instead of, and in the same manner as, the scoop 
to which it is to be preferred. 

Removal of cataract with the sharp hook 
(sharp hook extraction).—The hook should be 
passed well behind the lens in the same manner as the 
scoop, fixed into its posterior surface, and then carefully 
withdrawn, carrying the lens with it. Ttwo sharp hooks 
may be used instead of one, and should be fixed into 
the lens at different points, so as to prevent it rolling 
round (as sometimes happens when only one hook is 
used), instead of passing in the desired direction. 

After removal of the lens by either method both eyes 
should be bound up in the usual way. 

Suction.—The removal of the cataract by suction is 
a proceeding highly recommended and often practised 
by some surgeons. As far as my own practice is con- 
cerned I have long given the operation up. It is said 
to be useful in cases where the lens has become nearly 
or entirely fluid, as occurs in many instances of trau- 
matic cataract, or after a needle operation has been 
performed. Such cases are, however, best treated by 
extraction through a very small flap section. 

The instruments required are a wire speculum, 
toothed forceps, broad needle, and suction tube (figs. 
64, 65). Before operating the pupil should be well 
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dilated with atropine. (For position of patient and 
surgeon see fig. 43, p. 246). 

The eye must be cocainised or the patient placed 
under the influence of an anesthetic. The lids should 
be kept open by the wire speculum, the eyeball fixed by 
the toothed forceps, and a small incision made in the 
cornea with the broad needle, about midway between 
its“summit and margin,.in any convenient position. 


7 


Fig, 64.—Needle for making incision in suction operation. (From Bryant). 


The operator should then place the mouth-piece of the 
suction tube in his mouth, pass its nozzle through the 
incision and behind the softened lens, and, by sucking 
gently, remove as much lens matter as will come away 
easily. No force must be used, and if any portion of 
the lens is too hard to pass easily into the tube it may 


Fig. 65.—Suction tube. The mouth-piece and nozzle are here shown, they are 
connected by about 18 inches of rubber tubing. (vom Bryant). 
be left to become absorbed or be dealt with on a future 
occasion. When as much lens as will easily come away 
has been extracted the suction tube should be removed, 
the speculum taken out, a drop of solution of atropine 
placed between the lids, and the eyes bandaged in the 
usual way. The bandage should be continued, and the 
pupil kept dilated with atropine, until all irritation has 
subsided. 
v2 
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Extraction through a very small flap sec- 
tion.—A flap rather more than half the size of that 
shown at fig. 63, should be made in the same manner 
as described under small flap extraction. Slight pres- 
sure on the globe close to the corneal margin at a point 
Opposite the section, aided, if necessary, by the curette 
placed between the lips of the incision, will readily effect 
the escape of any soft lens, and the necessity for intro- 
ducing the suction tube and the danger of too hard 
sucking. are avoided. Iridectomy should be performed 
if the iris prolapse and will not remain in its proper 
position when returned. Eserine should be dropped 
into the eye immediately after the operation so as to 
draw the iris away from the wound, and the eye ban- 
daged. As soon as union has taken place (in about 24 
to 36 hours) atropine and vaseline should be smeared 
on the lids and on a piece of lint covering them so as to 
dilate the pupil and prevent adhesions taking place if 
iritis supervenes. 

Before proceeding to remove the lens by either of 
the two last methods, the capsule if not previously 
ruptured should be freely torn up with the sharp hook. 
In any case, if the soft lens matter does not readily 
escape, thoroughly stirring up with the hook will much 
facilitate matters. 


ACCIDENTS DURING: EXTRACTION OF CATARACT. 


Premature escape of aqueous humour.— 
If care is not taken in making the section the aqueous 
humour may escape too soon, and the movements 
of the knife be hampered by the iris being pushed 
forwards. Should this happen, the knife ‘must be 
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carefully withdrawn and the section completed with 
scissors, and if the iris has been badly wounded, iridec- 
tomy should be performed. 

Bleeding into the anterior chamber.—In 
some cases hemorrhage from the cut iris or conjunctiva 
takes place to such an extent as to fill the anterior 
chamber with blood and hide the cataract entirely from 
view. 

If the blood does not flow out easily on placing the 
curette between the lips of the incision and making 
gentle pressure on the cornea the operation should be 
discontinued, the eye bound up and left till the blood 
has become absorbed, unless the lens capsule has been 
lacerated, in which case the lens must be vemoved at all 
visks, or it will swell, press upon surrounding parts, 
set up inflammatory action, cause increase of tension 
of the globe, and very probably lead to destruction of 
the eye. 

Prolapse of vitreous humour.—lIf undue pres- 
sure 1s exerted on the globe during extraction the sus- 
pensory ligament of the lens gives way and a prolapse 
of vitreous follows. Should the prolapse of vitreous 
occur before the escape of the lens, the cataract should 
be removed as quickly and gently as possible by the 
aid of a traction instrument. 

Prolapse of vitreous is more likely to occur if the 
humour is abnormally fluid. The accident may give 
rise to no bad results, but is sometimes followed bya 
form of chronic choroiditis which ultimately destroys 
the eye. Ifa very large escape of vitreous occurs the 
eyeball will collapse, or it may become filled with 
blood, in either case it should be excised without delay. 

If vitreous has been lost great care must be taken 
that none remains between the lips of the incision ; per- 
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fect coaptation having been secured the eye must be 
firmly bandaged so as to keep the lids immovable, and 
prevent further prolapse. 

Displacement of the cataract.—In some cases, 
on an attempt being made to press out the lens, the 
suspensory ligament gives way, and the cataract, in- 
stead of coming forwards into the anterior chamber 
passes behind the iris or sinks backwards into the 
vitreous chamber; it should, if possible, be removed 
by the scoop, loop, or sharp hook. If left within the 
globe it will probably act as a foreign body, set up 
inflammation, and destroy the eye. 


AFTER-TREATMENT OF EXTRACTION OF CATARACT. 


As soon as the extraction is completed, whatever 
form of operation has been performed, the eye should 
be thoroughly cleansed by allowing a stream of two 
per cent. boric acid lotion to flow freely over it from 
small swabs of absorbent cotton-wool (no sponges 
should ever be employed). Any blood or mucus being 
carefully wiped off with the swab; all superfluous 
moisture should be soaked up and the eyelids care- 
fully dried with wool. 

Both eyes should then be covered with a pad of 
sal alembroth gauze and wool, Gamgee tissue, or any 
other antiseptic dressing. A single pad should be used 
for both eyes, a notch being made in the centre for the 
nose. ‘The pad should be secured by one of the ban- 
dages, which have been designed for the purpose. I 
always use what is known as a Dunnage bandage, con- 
sisting of a piece of soft cotton bandage long enough to 
reach from a point about midway between the outer 
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canthus and the external auditory meatus on one side, 
to a corresponding point on the other, to the ends of 
which are attached loops of tape sufficiently large to 
go round the ears, strings of tape being again looped to 
these long enough to go easily round the head. The 
bandage should be laid smoothly over the dressing, the 
loops comfortably fitted round the ears, supposing that 
the ears are in the right place which is not always the 
case, for they are often too low down, when the loops 
instead of going round them have to be used as a single 
string and passed above. The strings should next be 
brought round on to the forehead, drawn as tight as is 
comfortable to the patient, and tied in a knot above the 
brows. When the bandage has been secured the lower 
edge of the dressing should be raised in order to see 
that the eye is closed. Not unfrequently, the eye being 
still under the influence of cocaine, may be open under 
the dressing without the patient being aware of it, the 
anzsthetised cornea may sustain some loss of epithe- 
lium and consequent superficial ulceration from rubbing 
against the gauze or other dressing. 

When the dressing has. been finished the patient 
should be put to bed, where he should remain for four 
days. 

On the day following the operation, the eye should be 
examined by simply raising the dressing; if there is no 
dried discharge sticking to the lids, and the patient 
feels comfortable, the dressing may be left for another 
twenty-four hours; but if the lids are covered by dry 
secretions and there is a flow of mucus, or other dis- 
charge from between them, and discomfort is com- 
plained of, the dressing should be removed and both 
eyes carefully and thoroughly bathed, with warm boric 
acid lotion. If it has not been found necessary to 
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remove the dressing on the first day it should be re- 
moved on the second and each succeeding day, and the 
eyelids thoroughly cleansed as already described. 

If the lids remain in a normal condition, we may rest 
assured that all is going on well; and opening the eye 
too early can do no good and may do a great deal of 
harm. On no account should the eye be examined 
until the end of the first week. 

At the end of a week the eye may be opened and its 
condition ascertained. Should the section be healed, 
the anterior chamber re-established, and no signs of 
inflammatory action present, the sound eye can be 
safely left uncovered, the one that has been operated on 
being kept bandaged with an antiseptic pad, and a 
large green shade worn over both. At the end of 
three weeks the bandage may be removed from the 
eye on which extraction has been performed, but the 
shade or protectors should be worn until all undue 
vascularity has subsided. 

At the end of about two months (if there is no in- 
tolerance of light or irritability of the eye) glasses 
should be ordered, two pairs being given; one for 
going about, and one for reading; convex 13 D will 
usually be found nost suitable for the former purpose, 
convex 16 D for the latter. Should the patient have 
been myopic or hypermetropic before the operation, 
glasses weaker or stronger than these will be required. 
In many cases a rather high degree of astigmatism may 
be found, caused by flattening of the cornea, as a result 
of the cicatrization at the wound. A 4 cylindrical 
glass of about 1°5 or 2, placed with its axis parallel to 
the wound, generally corrects this astigmatism. 

This is the usual course of cases of extraction of 
cataract; all do not, however, go on so favourably. 
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A day or two after the operation the patient may 
complain of severe pain in the eyeball, temple, and 
brow, and on removing the dressings the lids may be 
found puffy and red, or perhaps much swollen. 

These symptoms always indicate inflammation of 
some of the ocular structures. Slight puffiness without 
pain, and with slight mucous or muco-purulent dis- 
charge, means only conjunctivitis, need occasion no 
anxiety, and only requires bathing with hot boric acid 
lotion once a day. Redness and swelling of the margin 
and surface of the lid, mean iritis; leeches (three to 
six) should be applied to the temple, and small doses 
of mercury (gr. ij. of pil. hydrarg., gr. $ of pulv. opi, 
three times a day) should be given; the eyelids should 
be well smeared with vaseline containing gr. vilj. of 
sulphate of atropine to 3j., and lint well covered with 
the same should be bandaged over the eye instead 
of the antiseptic pads. Iritis will probably proceed 
to a favourable termination, but may cause partial or 
complete blocking of the pupil. In some cases irido- 
cyclitis or irido-choroiditis may be set up and eventually 
destroy the eye. 

Great swelling of the lids (the hollow between the 
margin of the orbit and lids being filled up) means that 
suppuration has commenced in the cornea, or that a 
suppurative inflammation of all structures of the eye 
except the sclerotic (panophthalmitis) has been set up. 

The suppuration commences at the incision, may 
destroy a portion of the cornea next it, and then stop 
leaving the greater part of the cornea clear. It may 
destroy the cornea entirely, or go on to panophthalmitis; 
in both these latter cases the eye as a visual organ is 
lost, but it may quiet down and keep more or less its 
natural curvature, or shrink. An eye lost after cataract 
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extraction, from whatever cause, must always be looked 
upon as an eye lost from injury, and must be excised if 
symptoms of irritation occur in its fellow, or that too 
may be destroyed by sympathetic ophthalmitis. 

Suppurative inflammation is best treated by fomenta- 
tions, sedatives to relieve pain, good diet, and a mode- 
rate amount of stimulants. When panophthalmitis is 
fairly set up, a crucial incision should be made through 
the cornea or its remains, and hot boric fomentations 
applied. 

A not uncommon cause of pain and irritation after 
cataract extraction, is the occurrence of entropion of the 
lower eyelid; this must be remedied by operation (see 
Operations on the Eyelids). 

Causes of unsatisfactory results of cataract 
operations.—The success of an operation for removal 
of cataract may be marred by partial or complete closure 
of the pupil following iritis, by obstruction of its area 
with opaque lens capsule, or capsule thickened by in- 
flammatory products, by opacity in the vitreous, or by a 
chronic form of keratitis causing more or less permanent 
corneal opacity. 

Closure of the pupil can be remedied by iridectomy ; 
in bad cases the operation may require to be repeated, 
and we should never give up hope of restoring some 
sight, provided the perception of light remains. 

Capsular obstructions can usually be torn through 
with cataract needles. Any needle operation can be 
performed with the eye under the influence of cocaine. 
If only a thin film of capsule is present it can easily 
be torn through in the following manner:—The pupil 
having been dilated as much as possible with atropine, 
the lids held open with a wire speculum, the eye fixed 
with the toothed forceps, a cataract needle should be 
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passed through the cornea near its margin at any 
convenient point, and pushed on across the anterior 
chamber to the middle of the pupil. Iftwo or three 
cuts are made in the opaque capsule, the vitreous will 
push through the rent and keep open a clear pupil; 
some more atropine should be dropped into the eye and 
a bandage applied for a few days. It may be necessary 
to repeat the operation. 

Denser opacities cannot be dealt with quite so easily. 
They can, however, be torn asunder with two needles:— 
One needle having been introduced as described, and 
pushed through the opaque membrane, should be held 
steadily in position, a second needle should then be 
passed from the opposite side of the cornea, and pushed 
through the capsule close to the first; the needle points 
should then be separated, when a rent will probably 
be made. If a satisfactory pupil is not obtained by 
simply separating the needles, one may be rotated 
round the other so as to roll up the capsule, the two 
should then be separated as widely as possible. Care 
must be taken not to push the needles deeply into the 
vitreous, or stir it up too freely. 

After the operation, atropine should be instilled, and 
the eye bound up. 

Very dense membranes cannot be torn by needles. 
They may be cut across with scissors (see Iridotomy), 
or in very bad cases removed with forceps. 

The greatest caution must always be exercised in 
meddling with opaque capsule. Simple needle opera- 
tions rarely do harm if ordinary gentleness is used, but 
forcible tearing and especially attempting the removal 
of capsule with forceps are liable to be followed by 
secondary glaucoma, severe iritis or cyclitis, or even by 
panophthalmitis. 
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Nothing can be done to remedy vitreous opacities ; 
they are sometimes associated with a retinal detachment. 
Keratitis should be treated by sedative fomentations 
and atropine, and any constitutional treatment that may 
appear indicated adopted; it is often of gouty origin ; 
its course is extremely chronic, and it is very rebellious 
to treatment. 
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CHAPTER ...Vi. 


EXTIRPATION OF THE EYEBALL—ABSCISSION AND 
EVISCERATION. 


Removat of the eyeball is called for under the following 
conditions : — 

1. In all cases of injury causing complete disorganis- 
ation, with collapse of the globe and escape of its 
contents. 

2. In cases where one eye, having been damaged by 
injury or disease to such an extent as to render it 
practically useless (more especially if the presence of a 
foreign body be suspected), becomes irritable or painful, 
and the sound eye appears threatened by sympathetic 
ophthalmia. 

3. In cases where an eye lost from injury or disease, 
and gute blind, is a source of annoyance, even though 
the other eye be not threatened. 

4. In cases where the globe has become the seat of 
malignant disease. 

5. In some cases, even when the eye is sound, to 
render possible the removal of an orbital tumour. 

Extirpation of the eyeball should be thus per- 
formed (for position of patient and operator see fig. 43, 
p. 246). The instruments required are a wire speculum, 
toothed forceps, a pair of blunt pointed scissors, curved 
on the flat (fig. 66) and a strabismus hook. The patient 
being thoroughly under the influence of an anesthetic, 
the operator should place the wire speculum between the 
lids, then by the aid of the forceps and scissors, cut 
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through the conjunctiva all round the cornea as close to 
its margin as possible; he should then, with the stra- 
bismus hook, take up the four recti muscles, one after 
the other, and divide them with the scissors, either the 
external or internal rectus being cut at a little distance 
from the globe, so as to afford a hold for the forceps in 
the subsequent steps of the operation, and the other 
three muscles as close to it as possible. 

The muscles having been divided, the hook should be 
made to sweep round the globe, so as to be sure that 
nothing is left uncut. By pressing the speculum back- 
wards the eyeball will become dislocated in front of the 


Fig. 66.—Extirpation scissors. 


lids; it should then be steadied by holding the piece 
of muscle purposely left, with the forceps, the scissors 
should be passed behind it at the inner side, until their 
points are found to be in contact with the optic nerve, 
then slightly withdrawn, opened widely, pressed for- 
wards again, and the nerve divided by a single cut. 

As soon as the nerve has been cut through, the eye- 
ball will be almost free, being held only by the oblique 
muscles, which should be divided close to the sclerotic. 
Should there be free hemorrhage the speculum may be 
left between the hds, a piece of lint soaked in boric 
lotion, pressed firmly into the orbit, and secured by a 
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turn of bandage; when all bleeding has ceased the lint 
should be removed with the speculum, and two small 
pads of wet lint and a bandage applied. Should the 
hemorrhage be but slight, two or three small pads of 
lint, wet with boric acid lotion, should be laid over 
the closed lids, and secured by a bandage in the same 
manner as in other operations on the eye. The patient 
may get up and go about as usual on the day after 
the operation. The dressing should be applied fresh 
every day for a week, after that a shade should be worn 
till an artificial eye can be inserted. In about a month 
or six weeks an artificial eye may be ordered. 

Fitting an artificial eye.— The fitting of an arti- 
ficial eye may be left to the eye maker. Asa rule the 
tissues of the orbit should be allowed to heal firmly, 
which will have taken place in the time specified (a 
month or six weeks), but cases sometimes occur in 
which it is necessary that an artificial eye should be 
inserted very much sooner, and it is well to remember 
that it is possible, though not advisable, to excise the 
eyeball, and replace it by an artificial one as soon as 
the bleeding has stopped. Thus, a person may be so 
circumstanced that he or she is obliged to have an eye 
removed, which although sightly, does not see, and has 
to appear before the world again very shortly with no 
sign of mutilation. 

The usual practice is to insert an eye which is too 
small at first, and in the course of a few days replace it 
by a larger one, which should be worn for a short time 
longer, and then be replaced by one as large as can 
be comfortably worn. The surgeon should always see 
his patient after the artificial eye maker has done with 
him, and if not satisfied with the result should send him 
back for another eye to be made. The artificial eye 
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should be removed at night and thoroughly cleaned, 
and replaced in the morning. 

To insert the artificial eye, draw down the lower lid, 
push the eye beneath the upper lid till its lower edge is 
well within the border of the lower lid, then let the 
lower lid return to its natural position. “To remove it, 
draw down the lower lid until the edge of the eye 
becomes exposed, then with the finger-nail, a hair-pin, 
small spud made for the purpose, or any suitable article 
that may be at hand, lift the edge of the eye over the 
margin of the lid and allow it to slide out on to the 
cheek. 

It is well to carry out these manipulations over a bed 
or sofa, as the eye is very likely to be let fall, and will 
break if it comes in contact with any hard substance. 

An artificial eye wears out in from twelve to eighteen 
months. 


ABSCISSION. 


Abscission is the removal of the portion of the eye- 
ball (including the ciliary region) situated in front of 
the attachments of the recti muscles, these being left 
intact. The. object of this operation is to leave a 
movable stump, on which an artificial eye can rest and 
be moved in harmony with the movements of the sound 
one. | 

Abscission is indicated in staphyloma occupying the 
whole or greater part of the situation of the cornea, the 
remainder of the globe retaining its normal curvature. 

The operation should be thus performed (for position 
of patient and operator see fig. 43, p. 246). The instru- 
ments required are a wire speculum, toothed forceps, 
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strabismus scissors, a triangular cataract knife, a curved 
needle and silk. The patient being thoroughly under 
the influence of an anesthetic, the wire speculum 
should be placed between the lids, the conjunctiva 
divided all round close to the corneal margin (as for 
extirpation) and dissected back nearly as far as the 
insertion of the recti muscles. 

Then with the curved needle a single suture should 
be passed through the edge of the divided conjunctiva 
at five or six different points, so as to surround the 
wound in it in much the same manner as the string 
surrounds the mouth of an ordinary bag, and the ends 
of the silk left hanging on the patient’s face. 

The staphyloma, the whole of the ciliary body and 
sclerotic corresponding to it, should then be removed 
by transfixing the globe with the triangular knife, just 
in front of the insertions of the internal and external 
recti muscles, cutting out upwards in front of the inser- 
tion of the superior rectus and the removal completed 
by cutting downwards just in front of the insertion of 
the inferior rectus. 

The silk should then be drawn up and tied, by which 
means the conjunctiva will be made to cover the wound 
in the globe, and an antiseptic pad and a bandage 
applied. Some reaction often follows abscission, and a 
good deal of swelling of the lids and conjunctiva may 
occur. The patient should be kept in bed for two or 
three days, fresh dressings should be applied daily for 
a week, after which a shade only is required. 

As soon as the parts have firmly healed (in the 
course of six weeks or two months) an artificial eye 
may be worn. 

Abscission should be performed in preference to exci- 
sion of the globe in children; the presence of the stump 
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left prevents to a great extent the shrinking, or non- 
development of the orbit, which would occur if the eye- 
ball were removed entirely. In older persons excision 
is generally to be preferred, as the stump left after 
abscission is liable to become troublesome, and in the 
very old is prone to suppurate. 


EVISCERATION. 


Abscission is rapidly being, and I think should be 
entirely, replaced by ‘“‘evisceration”’ of the globe, an 
operation which will also probably take the place of ex- 
cision in a large number of cases, possibly in all except 
those of malignant disease. 

Evisceration is performed as follows :—The posi- 
tion of patient and operator should be as at fig. 43, 
p. 246. The instruments required are a needle armed 
with silk, fixing forceps, speculum, triangular cataract 
knife, excision scissors, a piece of india rubber tubing 
about four feet long to act as a siphon, and a vessel con- 
taining a solution of boric acid (gr. x. to 2 j.). 

The patient having been anesthetised, the conjunc- 
tiva should be divided all round, close to the cornea, as 
for excision. The cornea should then be separated 
from the sclerotic by cutting all round the sclero-corneal 
junction with the triangular knife; the iris, ciliary body, 
and choroid, with the retina and vitreous enclosed, 
should then be removed by passing the excision scissors 
carefully between the choroid and sclerotic all round the 
interior of the globe, the sclerotic being meanwhile held 
by the cut margin with the fixing forceps. These parts 
may often be removed as a whole; if the choroid tears, 
any portions left should be brushed out with pieces of 
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cotton-wool held in another pair of forceps; this must 
be done carefully as the object of the operation is to 
remove the whole of the contents of the eyeball, leaving 
nothing but the sclerotic. As soon as the evisceration 
has been completed, a stream of boric acid solution 
should be directed from the india rubber tube into the 
_ cavity of the sclerotic, and kept up until the bleeding, 
which is rather profuse, has materially lessened or 
stopped ; two quarts or more of the solution may be 
required. Whilst the washing out is going on, a con- 
tinuous suture should be passed through the cut edge 
of the conjunctiva in the same manner as described for 
abscission, and when sufficient of the solution has been 
used, the suture should be drawn tight, and the two 
ends tied together. A large pad of sal alembroth 
gauze and wool should be laid lightly over the closed 
lids, and secured by a turn of bandage round the 
forehead, no pressure being applied over the lids, so 
as to allow free exit for any blood and discharge there 
may be, and fresh dressings should be applied daily. 
Some swelling of the conjunctiva follows, and in some 
cases, a good deal of febrile disturbance, the tempera- 
ture rising to ror° or 102° for a night or two after the 
operation. The patient should be kept in bed for two 
days or longer if necessary, and then allowed to get up 
and go about. The parts will have soundly healed in 
about a fortnight, and an artificial eye may be worn six 
weeks or two months after the operation. The result is 
a more or less movable stump on which the artificial 
eye rests, and with which it moves to a considerable 
extent. 


Yt, De, 
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CHAPTER © Vik. 


PROPTOSIS OR PROTRUSION OF THE EYEBALL—AFFEC- 
TIONS OF THE ORBIT—PANOPHTHALMITIS— I UMOURS 
OF THE EYEBALL— REMOVAL OF FoREIGN BoDIEs 
FROM THE INTERIOR OF THE GLOBE. 


PROPTOSIS. 


Causes :—1. Inflammation within the orbit, with or 
without the formation of abscess. 

2. Hemorrhage into the orbit. 

3. Vascular protrusion. 

4. Exophthalmic goitre. 

5. Tumours within the orbit:—(a) Nodes; (0) exos- 
toses; (c) sarcomata; (d) cysts; (¢) nevi; (f) disten- 
sion of frontal and possibly of ethmoidal or sphenoidal 
sinuses; (g) tumours commencing in the antrum or 
other parts of superior maxilla, or the base of the skull, 
and encroaching on the orbit. 

6. Enlargement of eyeball itself from :—(a) Growths, 
malignant or simple; (d) inflammation and suppuration 
of the whole eyeball (panophthalmitis). 

7. Paralysis or stretching of its muscles, allowing the 
eyeball to drop forwards. 

Symptoms.—The most prominent is, of course, 
the protrusion; if this is considerable it is seen at 
once, but if only slight there may be a difficulty in 
deciding whether there is protrusion or not. To make 
sure, place your patient in a low chair, direct him 
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to look forwards and slightly upwards, stand behind 
him and look down upon the top of his head, then move 
gently forward, or draw the patient’s head back; if 
elther eye is at all in advance of the other, the cornea 
of that eye will come into view before that of the eye 
which is in its correct position. 

Diplopia, may be complained of, if the sight of each 
eye is fairly good. 

The ophthalmoscope will, in many cases, show retinal 
congestion, chiefly venous; and in some, severe optic 
neuritis. The ill-effects of the abnormal condition are 
seen both in the eyeball itself and in the eyelids. 
Should the protrusion be so great that the lids cannot 
be closed over the globe, the cornea will be left unpro- 
tected and become opaque, vascular and ulcerated, or it 
may suppurate or slough. If the protrusion continues 
for long, the lids become distended and flaccid, their 
movements much impaired, and the tear puncta may 
become displaced, giving rise to troublesome watering 
of the eye. 

Treatment.—The proptosis itself, if extreme, must 
be treated without delay and without reference to its 
cause. Care must be taken to protect the cornea from 
injurious exposure by drawing the lids over it, and 
keeping them closed by a compress and bandage; if 
this is not sufficient, the edges of the lids near the 
outer canthus must be pared, united by sutures and 
allowed to heal firmly together so as to narrow the 
palpebral aperture and allow the lids to be closed over 
the cornea by their own efforts. 

The position of the abscess, tumour, or other cause 
of the proptosis should be considered next. In many 
cases this is obvious, because an abscess may be point- 
ing, fluctuation easily detected, or a tumour felt ; in ex- 
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ophthalmic goitre the nature of the disease is evident, 
and in vascular protrusion the pulsation is marked; but 
there still remain a large number of cases in which the 
position of the growth, collection of fluid, or other cause, 
must be judged of by other means. The direction of 
the protrusion should be noticed; if it is straight for- 
ward, the cause is probably directly behind the eye; if 
the globe is pushed at all to one or other side, or up or 
down, the cause is on the side opposite to that towards 
which the eye is displaced. ‘The movement of the 
eyeball should be noticed. It is important to make 
out whether the disease is within the cone formed by 
the recti muscles or external to it; if it is in the former 
position, there will be very great impairment of move- 
ment from direct interference with the action of the 
muscles, whereas a very much greater amount of pro- 
trusion may occur with little impairment of mobility 
if the disease is situated outside the muscle cone. 
A correct diagnosis of its position is necessary when 
determining where to make an incision for the evacua- 
tion of pus or removal of a growth. 

The causes of proptosis may now be considered in 
detail. 

1. Inflammation within the orbit affecting the 
soft tissues, the periosteum or bone, may cause protru- 
sion of the eyeball by the swelling produced, and may end 
in resolution, the parts returning to their natural condi- 
tion, or chronic thickening may result, causing more or 
less permanent protrusion and impaired mobility of the 
eyeba]l, or an abscess may form, and in the case of 
periostitis or ostitis, caries or necrosis of the bony wall 
may supervene. 

Symptoms.—Inflammation within the orbit is ac- 
companied by more or less febrile disturbance, pain of 


DISEASES OF THE ORBIT. 944 


a throbbing character much increased by pressure, 
swelling of the lids and conjunctiva, more or less prom- 
inence and impaired mobility of the eyeball, intolerance 
of light and watering of the eye; it may be the result 
of cold, injuries, or general diseases—as erysipelas or 
purulent infection, from whatever cause arising, and (in 
the case of ostitis or periostitis) of syphilis, or may 
come on in debilitated states of the system after acute 
diseases (scarlet fever, measles, &c.), or from over lac- 
tation. It is not easy to distinguish between inflamma- 
tion of the periosteum and bone. 

2. Hzemorrhage into the orbit, sufficient to 
cause proptosis, may occur from spontaneous rupture 
of a blood-vessel, from fracture of its walls (sub-con- 
junctival ecchymosis being often a prominent sym- 
ptom in fracture of the base of the skull, extending 
through the roof of the orbit), or from foreign bodies, 
such as the point of a stick, or some sharp instru- 
ment entering the orbit. A case in which the eye 
was protruded so as to come in front of the lids 
from effusion of blood, was caused by a piece of glass 
entering the orbit. The patient had gone to look out 
of window, and not noticing that it was shut, put his 
head through the glass. All efforts to return the eye- 
ball failed, and it had to be excised. 

Hemorrhage, sufficient to cause displacement of the 
eyeball, has sometimes occurred from the operation for 
strabismus. It may occur in children with whooping 
cough, a vessel being ruptured during a fit of coughing. 

Symptoms.—Spontaneous rupture of a vessel should 
be suspected if the proptosis has come on rather rapidly, 
without apparent cause, or after some strain. When 
the hemorrhage arises from injury the cause is more 
obvious. 
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3. Wascular protrusion of the eyeball.— 
Symptoms.—The patient complains of noise in the 
head and feeling of tension, singing in the ears, pain in 
the orbit and eyeball, all of which are aggravated by 
stooping or exertion, but are nevertheless most annoy- 
ing at night. These symptoms are accompanied by 
more or less protrusion and impaired mobility of the 
eyeball, dimness of vision, much congestion, principally 
venous, of the eyelids (especially marked in a large 
vein extending along the lower eyelid from the inner 
canthus, which becomes very prominent and pulsates 
vigorously) and chemosis of the conjunctiva. The oph- 
thalmoscope shows venous congestion and rarely pulsa- 
tion in the retinal arteries. Pulsation can be felt in 
any part of the orbit and is communicated to the eye- 
ball; it can be controlled by pressure on one or other 
carotid, generally that on the same side as the prop- 
tosis, but in some cases on the opposite side, or only 
by compression of both, and a bruit may be heard on 
auscultation over any part of the head, but most dis- 
tinctly on the brow or other parts immediately adjoining 
the orbit. 

In most cases the symptoms commence at a varying 
time after an injury to the head, or occur spontaneously 
and suddenly. 

Causes.—Formerly the protrusion was supposed to 
be caused by aneurism by anastomosis, or, as it is now 
called, angioma. This must be a rare condition. In 
the majority of cases the cause is a traumatic aneurism 
of the carotid in the cavernous sinus, or of the ophthal- 
mic artery close to its origin, or an aneurismal varix ; 
in the few cases where a post-mortem was made, one 
or other of these conditions was found, and in one 
of the cases described below, the cause, with little 
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doubt, was a communication between a small artery 
and vein. 

Cases.—In a boy under my care, protrusion of 
both eyes occurred about ten days after a severe blow 
on the top of the head from a fall of coal in a 
mine; both eyes were protruded to about an equal 
extent, pulsation could be seen and felt, there was a 
loud bruit, but no very great amount of discomfort was 
complained of. Pressure on both carotids was required 
to stop the pulsation. Fracture of the base was diag- 
nosed, extending across both cavernous sinuses with 
rupture of one or both carotids. The patient declined 
to have any treatment and left the hospital. 

Another case was that of a woman, et. 42. No very 
satisfactory history could be got out of her; but she 
said that for six months she had been getting deaf in 
her left ear and had a ticking sound in her head. Two 
months before she had noticed that the left eye was 
becoming prominent, and that for a month the promin- 
ence was increased by coughing, stooping, or straining. 
She acknowledged having had an ulcerated throat, but 
gave no other history of syphilis. 

On admission, the left eye was pushed forward as if 
by a tumour behind it, the conjunctiva vascular and 
cedematous, the upper hd puffy and swollen; stooping 
or coughing caused the eye to protrude more; there were 
no noises in the head except the ticking already men- 
tioned. The congestion of the conjunctiva was chiefly 
venous, and the movements of the eyeball were but 
little impaired. There was a semi-elastic swelling 
(dilated vein) in the lower eyelid, which pulsated 
strongly; pulsation could also be felt in the upper eye- 
lid near the inner canthus, but nowhere else. Both 
pupils were of the same size, but the left was sluggish 
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in action. There was venous congestion of the retina, 
and a loud systolic bruit could be heard all over the 
head, but most distinctly over the centre of the left 
parietal bone and the closed eyelids of the left eye, 
which ceased immediately on compression of the left 
common carotid. No enlargement of the thyroid was 
noticed. 

The left common carotid was ligatured. Immediately 
the ligature was tightened the left side of the face be- 
came blanched and all the symptoms disappeared. 

Four days after the operation the patient became 
hemiplegic on the right side, but eventually recovered, 
and the vascular protrusion was entirely cured. 

The following case is probably unique, and is almost 
certainly an instance of aneurismal varix of a small 
artery and vein, and shows how vascular protrusion 
can arise from such a cause. 

A patient who, some months before, had been struck 
by a piece of glass from a bursting soda-water bottle, 
just external to the internal angular process of the fron- 
tal bone on the left side, sustained a good sized wound 
of the eyelid which caused sharp hemorrhage at the time 
and subsequently stopped by pressure. Much swell- 
ing and ecchymosis of the lids followed. The wound 
healed and the swelling and ecchymosis disappeared ; 
all appeared to be going well, but shortly before 
being seen by me the eyeball began to protrude, and 
much congestion of the eyeballs and conjunctiva was 
noticed. When seen by me there was considerable 
venous congestion of the eyelids and conjunctiva (no 
chemosis), with marked protrusion of the eyeball ina 
direction somewhat outwards; there was no diplopia. 
A small pulsating tumour could be felt near the inner 
angle of the orbit; a marked thrill was communicated 
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to the eyeball, which could be felt on placing the fingers 
on the closed lids; a buzzing in the head was com- 
plained of, aggravated by stooping, and a small linear 
cicatrix marked the seat of the original injury. There 
was much dilatation and tortuosity of the retinal veins, 
but no pulsation, either arterial or venous, could be 
detected. There was no impairment of vision. 

Pressure on the left carotid at once stopped the pulsa- 
tion and caused considerable decrease of the venous 
congestion. Aneurismal varix was diagnosed. Perfect 
rest and pressure applied directly to the part were tried 
for some months without result. The surgeon under 
whose care the patient was, at length cut down on the 
pulsating tumour and tied several moderate sized vessels 
which appeared to communicate with it. The wound 
healed without difficulty. A year later all the symptoms 
had disappeared; the eye was in its normal position, 
and the only sign of the former trouble remaining was 
a small linear cicatrix in the upper eyelid and slight 
thickening in the position previously occupied by the 
pulsating tumour. 

4. Exophthalmic goitre is characterized by pro- 
trusion, as a rule, of both eyeballs, but occasionally in 
the early stages of only one, a peculiar retracted condi- 
tion of the upper eyelids, and impaired mobility of both 
upper and lower lids, diminished sensibility of the 
cornea and conjunctiva, accompanied by rapid pulse, 
disturbance of the heart’s action and systolic murmurs 
in the heart and great blood-vessels of the neck, breath- 
lessness and enlargement of the thyroid. The patients 
are, with few exceptions, young women. 

If the protrusion is extreme the eyes must be pro- 
tected by the means already mentioned, and the case 
treated from a medical standpoint. 
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5. Tumours within the orbit.—In proptosis 
from tumours within the orbit, the one symptom com- 
mon to all, whatever their nature, and that which first 
attracts the patient’s attention, is the protrusion: the 
differential diagnosis is not easy. 

A node within the orbit should be suspected if the 
proptosis is accompanied by pain and associated with 
nodes on the orbital margin or other bones in an ob- 
viously syphilitic patient. 

Exostoses may be of two kinds, either hard ivory-like 
masses or soft brittle growths of an open cancellated 
structure; they should be suspected if the protrusion has 
been very slowly produced. Certainty in diagnosis can 
only be arrived at when they have become large enough 
to be felt by the side of the eyeball. 

Sarcoma should be suspected if the patient is past 
middle life and the protrusion has increased continu- 
ously and with moderate rapidity. If the growth has 
increased sufficiently to be felt it will be found to be 
firm, to a certain extent yielding, but not fluctuating. 

Tumours, most frequently sarcomata, commencing 
in the antrum or other part of the superior maxilla, 
may perforate its orbital plate and cause proptosis ; 
their diagnosis presents no difficulty. 

If proptosis is caused by a tumour growing from the 
base of the skull, there is in addition to the displace- 
ment of the eyeball distinct evidence of the growth in 
the pharynx or posterior nares. 

Cysts, if they are large enough to be felt, are elastic 
and fluctuating. 

Nevt deep in the orbit would be almost impossible 
to diagnose, but as a rule they come forward and in- 
volve the eyelids or conjunctiva, to which they give a 
dusky bluish tinge and soft doughy feel. 
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If in any case the cause of protrusion is doubtful and 
it is important to make a diagnosis, an exploratory 
puncture or incision will often clear up any doubt 
there may be. In making the exploration, care should 
be taken to make the puncture or incision over the 
point at which the eyeball is most pushed away from 
the orbital wall, and to guide the instrument towards the 
apex of the orbit, and not to push it through the bone. 

In the following case had an exploratory incision 
_been made the first time the patient was seen the 
nature of the case would have been diagnosed early 
and the sight probably saved. The patient, a man of 
60, gave a history of proptosis which had commenced 
four years before, without apparent cause; he came 
for advice because the proptosis had increased rather 
rapidly during the last two or three months. The 
left eye was protruded forwards and outwards, and its 
movements much impaired. A firm, non-fluctuating 
growth could be felt between the outer and lower 
orbital margin and eyeball; the pupil was active, and 
the eye could distinguish large objects; the disc was 
somewhat swollen, and the retina immediately sur- 
rounding it hazy; the retinal veins were dilated. The 
patient was not seen again for six months, when the 
proptosis, which had been considerably less for some 
months, had increased; the eye was blind, the retinal 
veins much engorged. The disc was atrophied. A 
firm growth could be felt much more distinctly than 
before in the same position. Two months later, there 
was a rounded fluctuating projection below the outer 
canthus; this was punctured with a grooved needle, 
and a small quantity of purulent fluid escaped. An 
incision was made, and more purulent fluid, followed 
by broken down tissue, a large quantity of small trans- 
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parent cysts, and some blood-stained fluid escaped, 
after which the eyeball returned to its natural position. 
The cysts turned out to be hydatids. The case was 
one of hydatid of the orbit, which was not diagnosed 
until it began to cure itself by suppuration. 

Distension of the frontal sinus forms a hard tumour, 
often with a fluctuating central portion surrounded 
by rough bony edges, at the inner angle of the orbit. 
The fluctuating centre is caused by the absorption 
of the bone allowing the fluid contents of the sinus to 
bulge beneath the skin; the eye is pushed outwards 
and slightly downwards. There may be double vision, 
but no impairment of movements. 

The tumour generally follows—but at a long in- 
terval—a blow across the upper part of the bridge 
of the nose, the sequence of events being fracture of 
bone with closure of the infundibulum and retention 
of secretion, by which the sinus becomes distended. 
An incision into the tumour gives exit to a large 
amount of stringy yellowish mucus; a probe can be 
passed through the incision into the sinus of the 
affected side and across the middle line into that of the 
opposite side. Tumours of the superior maxilla and 
base of the skull, invading the orbit, have already been 
mentioned (vide p. 348). 

6. Enlargement of the eyeball itself. 

(cz). Proptosis from growths commencing in 
the eyeball itself is usually caused by growths 
which have commenced within the eyeball, filled its 
cavity and caused enlargement and some prominence. 
Later on the growth perforates or grows through the 
sclerotic and invades the tissues of the orbit, much 
proptosis resulting, but in the early stages protrusion is 
not a symptom, and the condition is generally recog- 
nized before proptosis occurs (vide p. 359). 
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_ (b). Proptosis from panophthalmitis is usually 
the result of injuries, especially of those complicated 
by the lodgment of a foreign body within the globe; it 
sometimes follows operations for cataract, and is occa- 
sionally met with during erysipelas, pyzemia, scarlet 
fever, &c., and sometimes in women after confinement, 
especially if the strength is lowered by over-lactation. 
The disease may begin in any of the structures of the 
eyeball except the sclerotic. Should it commence in 
the cornea and iris, the former will become cloudy, 
and soon an abscess will form in its substance, the iris 
likewise becoming discoloured and covered with pus. 
The suppuration may stop short here, the cornea and 
iris being alone destroyed, and the eyeball left with 
some perception of light (see Suppuration of Cornea and 
Iris). Should the disease, however, commence in the 
deeper structures of the eyeball, rapid impairment of 
vision will take place, all perception of light being lost 
in perhaps a few hours. 

If the pupil is clear, pus may be seen behind it, but 
in most cases all appears dark; the movements of the 
eyeball are much impaired, and the lids and conjunctiva 
considerably swollen. As the disease advances the 
eyeball becomes enlarged and protruded and its tension 
is increased, and if left to itself it will rupture and dis- 
charge its contents, much to the patient’s relief. The 
globe afterwards shrinks to a small button-like stump. 
Pain is very severe in many cases, but occasionally 
is altogether wanting. Suppuration of the eyeball 
rarely sets up sympathetic changes in the other 
eye. 

7. Proptosis from paralysis of the ocular 
muscles occurs in the disease known as ophthalmo- 
plegia externa. The eye projects straight forward, is 
moderately proptosed and immovable. 
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Proptosis from stretching of the ocular muscles fol- 
lows on long continued protrusion from some one of 
the other causes already mentioned, after the original 
cause has been removed. 

Treatment.—[nflammation within the orbit should be 
treated by rest, a good purge, and by sedatives if there 
is much pain; hot boric fomentations frequently used 
and a hot boric compress applied over the eye in the 
intervals. If the patient is strong and plethoric, half 
a dozen or more leeches should be applied to the 
temple. 

As soon as pus can be detected, or if its presence is 
suspected, the patient should be placed under an anes- 
thetic, an incision should be made through the skin 
over the spot where the eye is most pushed away from 
the orbital margin, and if the abscess is pointing this 
will at once give exit to the pus. If no pus escapes, 
a grooved director should be pushed into the orbit in 
various directions, but care must be taken to use no 
violence. If still no pus escapes it must be left alone 
for the time; but if pus makes its appearance, a pair 
of dressing forceps should be passed along the groove 
in the director, and as soon as they have entered the 
abscess cavity, opened moderately wide, and drawn out 
still open; by this means a good opening will be left, 
and little risk of damaging important structures will 
ensue; then a gauze drain should be passed quite to 
the bottom of the abscess and a hot boric compress 
applied over all. The compress should be changed as 
often as may be necessary. Ifin the course of a few 
days the discharge has not stopped, the orbit should 
be carefully examined with a probe, when probably 
bare bone will be found. The case will be one that 
has begun as periostitis or ostitis, and a sinus will 
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remain which will go on discharging until the diseased 
bone is removed. 

Hemorrhage into the orbit requires no further treatment 
than rest, and slight pressure with a pad and bandage. 

Vascular protrusion of the eyeball, in some cases, will 
recover if treated by complete rest, light pressure with 
pad and bandage applied over the closed lids, low diet, 
purgatives, and vascular sedatives, such as tartrated 
antimony. Others get well spontaneously. 

In the case of a lady, what was described as a 
‘‘crack inside the head,” followed by noises, pulsation, 
bruit, and proptosis, occurred during labour. Treatment 
was advised, but the patient became very ill from other 
causes, and nothing was done; some months later all 
symptoms of vascular protrusion had disappeared, and 
the patient was in her usual health. 

If the above treatment is not sufficient, digital pres- 
sure should be tried on whichever carotid stops the 
pulsation, but the patient must be placed under the 
influence of an anesthetic, as pressure in the neck can- 
not otherwise be borne long enough to be of any use. 

All other means failing, the case should be left alone, 
or that carotid should be ligatured, pressure on which 
has been found to stop the pulsation. In the case, the 
notes of which are given above, the results of ligature 
were entirely successful. 

In any case similar to the second one mentioned (the 
aneurismal varix), the same treatment as was employed 
in it should be adopted. 

Exophthalmic goitre has already been dealt with, so far 
as it concerns the ophthalmic surgeon. 

Tumours of the orbit should be treated in their earlier 
stages on the supposition that the proptosis may be 
due to some cause such as a periosteal node which can 
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be absorbed; to this end mercury, or iodide of potas- 
sium, should be given in as large doses as can be borne. 
These remedies failing, the tumour must be removed by 
operation. Jt should be first ascertained whether the 
tumour is situated within the cone formed by the recti 
muscles, or external to it. The means by which a 
correct diagnosis can be formed have already been 
mentioned. If the tumour is in the former position, 
it is probably attached to the eyeball or optic nerve and 
cannot be removed without removal of the eyeball, 
enucleation of which, together with the growth, will be 
required. But if it is in the latter position, its removal 
may be effected without damage ‘to the globe. 

The position at which the eyeball is most pushed away 
from the orbital wall, or if the tumour can be felt, its 
most prominent part should be noted, and an incision 
made through the skin in either of these situations, the 
tumour carefully cut down upon, and then, if possible, 
separated from its attachments with the fingers without 
the use of any instrument; a sarcoma, cyst, or nevus, 
can generally be removed by this means alone, aided, 
perhaps, with a little cutting with blunt-pointed scissors. 
A spongy exostosis, after it has been well separated from 
the soft tissues, can be wrenched or twisted out with 
bone forceps; in so doing the cavity of the nose, or 
cranium is sometimes opened, as these growths often 
extend as far outside the orbit as into its cavity, it is, 
however, somewhat disconcerting to find blood being 
blown into one’s face on each expiration, or to see the 
dura mater pulsating at the bottom of the wound after 
removal of the growth. Opening the nasal cavity is 
of no consequence whatever, and exposure of the dura 
mater need be followed by no untoward results pro- 
vided the wound can be kept aseptic. The hard ivory 
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exostosis is very difficult to remove; if it gives rise to 
but little inconvenience it is best left alone. If its re- 
moval appears necessary it can be cut away with gouge, 
or chisel and mallet, after having been well cleared 
of its soft parts, but it is surprising to find how 
very hard it is and how difficult to cut. Drilling 
through the base of the tumour in as many places as 
appear necessary with a dental engine and drill, and 
then breaking off the partially separated mass with for- 
ceps, is much the most rapid and easy method of 
dealing with these cases. 

After removal of any orbital tumour, if the eyeball 
has been left intact, care must be taken to protect it 
from damage by uniting the lids over it as was. de- 
scribed when speaking of the treatment of proptosis. 

Tumours of the superior maxilla invading the orbit should 
be treated by removal of the whole or part of that 
bone, an operation which belongs rather to the domain 
of general surgery than ophthalmology, and the same 
remark applies to tumours commencing about the base 
of the skull. 

A method of removing tumours of the orbit which are not 
connected with the eyeball, and by which but small risk is 
run of damaging the globe, has lately been introduced 
(Kronlein’s operation). 

The operation is performed as follows :— 

An incision should be made commencing at the junc- 
tion of the outer third, with the middle third of the 
upper margin of the orbit, around its outer angle, and 
terminating at a point on the lower margin correspond- 
ing to that of commencement on the upper; the incision 
should be carried down to the bone; next, the outer 
lip of the incision must be taken up and the skin and 
orbicularis dissected away, so as to thoroughly expose 
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the outer margin of the orbit and a small portion of 
the bone in the temporal fossa; then the inner lip 
should be taken up and the parts separated, including 
the periosteum, from the margin and outer wall of the 
orbit, and the whole, pushed with the orbital contents, 
inwards; the thick margin of the orbit should be sawn 
through at two points, one just below the external 
angular process of the frontal bone, and the other just 
opposite to the upper edge of the zygoma; and then, 
with a pair of cutting forceps, the bone of the outer 
wall of the orbit must be divided, commencing at the 
saw cuts and inclining the incisions towards each other, 
so as to remove a good sized V-shaped piece of bone, 
the point of the V being towards the temporal fossa, 
and the base at the orbital margin; the piece of bone 
should be pushed backwards, together with any soft 
parts attached to it, into the temporal fossa, and held 
in this position whilst the contents of the orbit are 
drawn over the opposite side; the orbit, right back 
to its apex, can then be thoroughly explored, and a 
tumour growing from its walls can be handled and 
removed without any very great difficulty, and without 
injury to the eyeball. 

After removal of the tumour, the V-shaped piece of 
bone should be replaced, the periosteum reapplied to 
its orbital surface, and the skin wound closed with 
sutures. If necessary, the lids must be closed over 
the eyeball, their edges pared, and united with sutures. 

Distension of the frontal sinus can be cured by drainage. 
An incision should be made through the soft parts over 
the tumour ; if the bone is already perforated, thick yel- 
lowish mucus will at once escape, and the sinus will be 
opened; if not, the bone should be cut away and the 
sinus washed out; a little finger should be passed up 
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the corresponding nostril and a director pushed from 
the opening in the sinus into the superior meatus of 
the nose until it comes in contact with the finger ; 
an eyed probe (to which a drainage tube has been at- 
tached by a piece of strong silk) should next be passed 
along the groove of the director until it, too, touches 
the finger ; then the director withdrawn and the probe 
pushed on, guiding it by the finger in the nose until it 
emerges at the nostril; the probe, followed by the silk | 
and drainage tube, must be pulled through, the silk 
and probe cut off, and the tube left; it should be fixed 
to the forehead by a piece of strapping. 

The sinus must be washed out every two or three 
days during the first fortnight, and then left alone. ~ 
The drainage must be kept going for three or four 
months, the tube being changed as often as may be 
necessary; at the end of that time it should be removed, 
and the skin wound will heal readily, a permanent open- 
ing from the sinus into the nose being left. 

Panophthalmitis.—The treatment depends upon the 
cause of the disease, and whether one or both eyes 
are affected. Should the inflammation depend upon 
the lodgment of a foreign body, this should be removed 
without any reference to its position or the state of 
vision ; if the eye has still good perception of light it~ 
will certainly be destroyed if nothing is done, and what- 
ever difficulties the surgeon may encounter he cannot 
possibly make matters worse, and he should not hesi-- 
tate an instant, or he will lose his chance of preserving 
any sight that may be left. 

Any foreign body having been removed, the surgeon’s 
next care should be to relieve pain, and if possible check 
inflammation. 

These indications are best carried out by the applica- 
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tions of leeches (if the patient is strong, and can bear 
blood-letting), by opium internally, and by the constant 
use of sedative fomentations, the best being Fotus 
Belladonnze (made by dissolving a drachm of extract 
of belladonna in a pint of warm water), mixed with an 
equal quantity of Fotus Papaveris (made by boiling an 
ounce of poppy heads in a pint of water); a piece of 
rag or lint soaked in this mixture as hot as it can be 
borne should be kept constantly applied to the affected 
eye. Boric compresses may also be employed. Most 
patients will require the administration of a fair amount 
of stimulant, good food, with iron and quinine. 

When suppuration has been fairly established, and 
all perception of light lost, the eyeball must be treated 
as an ordinary abscess, and the pus let out by incision. 

If suppuration occurs in both eyes, as is sometimes 
the case when it arises from idiopathic causes, especi- 
ally pyzemia, treatment must be directed towards the 
relief of pain. If the patient escapes with life he will 
certainly be blind. 

Suppurating eyeballs should not be enucleated. 

Paralysis of the muscles allowing the eyeball to assume 
undue prominence is almost invariably due to late . 
syphilis and must be treated accordingly ; but in this, 
and in proptosis due to stretching and laxity, care 
must be taken by uniting the margins of the lids at 
the outer canthus to prevent injurious exposure of the 
cornea. 
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Glioma. 

Sarcomata, melanotic, round, and spindle-celled. 
Carcinoma. 

Tubercular deposit. 

5. Pseudo-glioma. 

Glioma commences in the retina; it presents the 
following appearance:—The patient is always a child, 
rarely over seven years old, generally healthy looking, 
and presenting no signs of cachexia; attention has been 
drawn to the eye from a peculiar glistening appearance 
of the pupil (cat’s eye). On examination the surgeon 
will notice the peculiar reflection through the pupil, 
which is generally somewhat dilated but movable in the 
earlier stages. Examination, both by means of the 
ophthalmoscope and by lateral illumination, will show a 
light greenish-yellow coloured growth projecting into 
the vitreous chamber, either as a single prominence 
or in nodules; the growth will gradually increase, its 
surface become covered with blood vessels, the retina 
be displaced, and sight soon entirely lost. 

As the disease progresses the tension of the globe 
increases, the pupil becomes widely dilated and fixed, 
the iris pushed forwards nearly in contact with the 
cornea, and the lens opaque, preventing a view of the 
interior of the eye; the whole globe now gradually 
enlarges, with more or less protrusion, frequent inflam- 
matory attacks occur, the sclerotic becomes thinned, 
and at last, if the growth is allowed to remain, a slough 
forms near the centre of the cornea, which ruptures, 
and a fungoid bleeding mass protrudes. 

The increase of the growth now becomes much more 
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rapid, and it may grow to a considerable size in a short 
time. 

As soon as the growth is exposed to the air it 
commences to discharge thin sanious pus and blood, 
and becomes more or less coated with a dirty yellow 
scab. The eyelids become inflamed and swollen, sharp 
attacks of hemorrhage may take place, the general 
health suffers, and the patient dies from exhaustion 
or from extension of the disease to the brain. 

Glioma in its earlier stages is likely to be confounded 
with tubercular deposit within the eyeball, or inflam- 
matory effusions into the vitreous following retinitis, or 
cyclitis, usually associated with a detached retina and 
known as ‘‘pseudo”’-glioma, but it is not likely to be 
thus mistaken after perforation has occurred. 

Sarcomata, as a rule, affect persons past middle 
life, but may be met with in young children. 

Melanotic sarcoma is characterised by the develop- 
ment in it of black pigment cells which give it a dark 
colour. The other forms are of a yellowish or greyish 
hue. Sarcomata grow from either the interior or ex- 
terior of the eyeball, but most commonly commence 
in the choroid. The appearance of the tumour varies 
with the stage of growth at which it has arrived. It 
may be detected quite early on ophthalmoscopic exam- 
ination, which will show either a flat raised mass, deep 
in the fundus, or one or more nodules projecting in- 
wards from the ciliary region, the colour of the growth 
will show whether it is a melanotic or round celled 
sarcoma; the former is easily distinguished, but there 
may be difficulty in diagnosing between an inflam- 
matory deposit and the two other forms. 

The existence of bloodvessels on the surface of the 
mass should suggest that it is malignant. 
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Later the eyeball becomes filled with growth, then 
the fundus reflex is lost and a dark or grey mass will be 
seen behind the lens (should it still be transparent), and 
the eyeball will be tense and bulged in places and more 
or less protruded. 

Later the growth spreads beyond the limits of the 
globe and a large fungoid mass of a dirty greyish or 
brownish colour, having a foul surface covered in parts 
with dark scabs, in others discharging thin unhealthy 
matter occasionally mixed with blood, will be seen pro- 
truding between the swollen and distended lids. On 
closer examination the eyeball (as such) will be found 
nearly destroyed, portions of the sclerotic alone remain- 
ing in their proper position. The movements of the 
globe are much impaired, or altogether wanting, the 
growth having implicated the whole of the tissues of the 
orbit in one malignant mass. 

The constitutional disturbance in these cases is often 
severe, especially when the disease is far advanced. 

Carcinoma is rarely met with, but secondary de- 
posits in the eye, or orbit, are not very uncommon in 
carcinoma mamme and cancer of the bones in young 
people. 

Tubercular deposit.—The appearance of this de- 
posit within the eyeball closely resembles that met with 
in the early stages of glioma. The patients are usually 
children. The deposit is in the choroid; there is the 
peculiar glistening appearance of the pupil noticed in 
glioma, and blood vessels may be seen upon the surface 
of the growth; the retina is more or less displaced 
by fluid between it and the choroid, and floats in the 
vitreous chamber. The growth goes on increasing, the | 
pupil becomes dilated, and its mobility destroyed; the 
lens becomes opaque, the sclerotic thinned, the whole 
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eyeball somewhat enlarged, and suppuration may 
occur; supposing the disease to have gone on to 
this point, there is nothing by which it can be dis- 
tinguished from glioma. 

After this the difference becomes manifest; the 
growth, instead of increasing, destroying the cornea, 
and projecting from the eyeball, commences to shrink, 
and with it the eyeball, which becomes soft, and is at 
length reduced to a small irregular mass. The growth 
of tubercular deposit may become arrested at any time, 
and the shrinking of the eyeball commence; in this, 
again, it differs from glioma. 

Pseudo-glioma.— Appearances somewhat similar 
to glioma, and scarcely to be diagnosed from it, are 
also produced by inflammatory deposit in the vitreous; 
the disease has received the name of ‘‘pseudo-glioma.” 
It is possible to distinguish the two by the fact that 
in glioma the anterior chamber is in the early stages 
of good depth; in pseudo-glioma it exists only at 
the periphery. Moreover, in pseudo-glioma there are 
often evident signs of past iritis, and the tension of the 
globe is sub-normal. ‘There is often a history of some 
febrile attack, accompanied by inflammation of the eye, 
and we are sometimes told that patients are subject to, 
or have had, fits (vide p. 200). 

Treatment.—The treatment of these growths de- 
pends much on the extent to which the tissues of the 
orbit are implicated, and the state of the patient’s 
health. 

If the tumour is confined to the eyeball, simple enu- 
cleation of the globe will be sufficient. The majority of 
such cases are due to malignant sarcomata, so care 
should be taken to cut the optic nerve right back at the 
apex of the orbit. 
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If, as is often the case, the tumour has perforated or 
grown through the sclerotic, but remains fairly circum- 
scribed, so that there is a reasonable hope of removing 
the whole, and the patient is in such a state of health 
as to preclude the likelihood of similar deposits, in 
other parts, extirpation of the eyeball with all the 
tissues surrounding it, as far as possible, should be 
performed, and when the hemorrhage, which will be 
pretty free, has been stopped, the orbit should be lined 
with strips of lint on which has been spread a paste 
of equal parts of zinc chloride and starch; the eyelids, 
if they have not been removed, should be closed over 
the wound, and a pad and bandage applied. In the 
course of forty-eight hours, or thereabouts, the whole of 
the soft tissues left in the orbit will be converted into a 
slough, to which the lint is adherent, and will separate in 
due course, leaving the bony walls bare; these will sub- 
sequently granulate over and heal. But should the orbit 
be so filled by cancerous deposit that there appears to 
be little hope of removing the whole growth, more 
especially if the patient is in a cachectic condition, no 
operation should be thought of, and the surgeon must 
content himself with palliative treatment, as opiates to 
relieve pain, and attention to the general health. 

In cases of tuberculous deposit the eye should be 
removed, unless improvement takes place rapidly under 
proper treatment. It should be remembered that the 
eye may be the only focus, and a general infection may 
result from it. 

In pseudo-glioma, if the diagnosis is well-established, 
the eye should be left alone. 
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REMOVAL OF FOREIGN BoDIES FROM THE INTERIOR OF 
THE GLOBE. 


Foreign bodies in the anterior chamber can be re- 
moved with iris forceps; if fixed in the iris a portion of 
iris should be removed with the foreign body. If lodged 
in the lens, the lens should be extracted with the scoop 
or loop (see p. 321 and fig. 62¢). From the vitreous a 
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foreign body may be removed with forceps made for 
the purpose, but the operation is extremely difficult 
and the result will probably be a failure. 

Chips of iron or steel can be removed from any 
part of the interior of the globe by the electro-magnet. 
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Mr. Simeon Snell, of Sheffield, has had wide experience 
in the removal of foreign bodies by this means. The 
following is his description of his instrument (fig. 66) 
and its mode of use. 

‘The electro-magnet, as depicted in the engraving, is 
connected at one end to a battery; for this purpose a 
quart bichromate battery is convenient. At the other 
extremity the soft iron case is tapped to receive various 
terminals, curved or straight, short or long, &c., as any 
particular case may require. It has been used success- 
fully in the inventor’s and also in other hands, for the 
removal of chips of steel or iron from all parts of the 
eye, as well as from the orbit. To be employed with 
the greatest chance of success and of recovering vision, 
it should be used as soon as possible after the accident ; 
and this remark has particular reference to foreign 
bodies in the vitreous, in which region, it may be added, 
some of its most striking successes have been obtained, 
At the same time, in some instances after the fragment 
of steel or iron has been located for a considerable time, 
the value of the electro-magnet has been equally shown. 

‘‘In recent cases the point of the electro-magnet may 
be inserted through the still unclosed wound ; in other 
instances the original wound may be re-opened, or a 
fresh one made, and then a situation the most suitable 
for reaching the foreign body should be selected. For 
fragments in the vitreous, the sclerotic should be incised 
away from the ciliary region and towards the equator, 
the direction being meridional. After the magnet has 
been used the conjunctiva should be united by a suture 
over the deeper wound. 

‘As an aid in diagnosis the electro-magnet has 
proved, also, of great service. A foreign body of doubt- 
ful nature has revealed its character by being seen to 
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move on the approach of the magnet, and in the case of 
a foreign body situated for long in the vitreous, its free 
mobility on bringing the electro-magnet in contact with 
the globe, afforded valuable information as to the possi- 
bility of its removal.” 

The Haab Magnet is of very great service in cases 
of foreign bodies in the globe, but it is too complicated 
and expensive for use, except in large hospitals. It 
consists of a very powerful magnet, having a small de- 
tachable point which can be removed and boiled. The 
cornea is cocainized, and the patient brought close to the 
instrument, the cornea touching the sterilized point. <A 
gradually increasing current is then allowed to pass 
through the magnet. If a piece of steel is present, the 
patient will experience some pain, and the anterior 
portion of the eye will be seen to be drawn forward. 
As the current increases the resistance of the steel is 
overcome, and it is drawn into the anterior chamber, 
from which it may be removed after incision. 

The presence of a foreign body may often be dis- 
covered by means of a skiagram, and in doubtful cases 
this aid should never be omitted. 
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RuLes For TESTING THE REFRACTION OF OUT- 


PATIENTS; 


Test each eye separately. 

Ascertain the visual acuity without glasses. Test for 
hypermetropia first. 

If the patient can see 8, ascertain whether he can see 
as well, or better, with a convex lens. 

Find the highest convex spherical lens with which 
the patient can see as well, or better. This is the 
measure of the manifest hypermetropia possessed by the 
patient. 

To test for astigmatism (hypermetropic):—Take a 
+ 1 Dcylindrical lens. Ascertain if the patient can 
see any difference when the cylinder is held vertically, 
to when it is held horizontally or obliquely. Li the 
patient shews a marked preference for one position over 
another, then astigmatism is present. 

Ascertain the highest + cylinder, placed in the pre- 
ferred meridian, with which vision is as good or better. 

Will the patient see as well, or better, with a + 
sphere added. If so the highest + sphere should be 
used, with which vision is as good, or better. 

To test for myopia :— 

In myopia, vision is defective for seeing in the dis- 
tance, but the patient can read the smallest print, and 
a + glass makes vision worse. 

Ascertain if the patient can see £ with a concave lens, 
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if so, what is the weakest lens with which the patient 
sees &. 

If the patient cannot see $ with any lens, then, what 
is the weakest lens with which vision is rendered most 
acute ? 

The weakest concave lens, yielding the greatest visual 
acuteness, 1s the measure of the patient’s myopia. 

To test for myopic astigmatism :— 

Take a minus cylinder. Ascertain if the patient can 
see any difference when the cylinder is placed vertically, 
horizontally, or obliquely. 

If the patient shows marked preference for one posi- 
tion over another, then astigmatism is present. 

Ascertain the lowest minus cylinder placed in the 
prefered meridian, with which vision is as good, or 
better. 

Is vision improved with a minus sphere? if so, what 
is the lowest minus sphere with which vision is im- 
proved. 

If & is not obtained with any sphere, or combination 
of sphere and cylinder, then examine the cornea, lens, 
and fundus. If these are normal, steps should be taken 
to ascertain the refraction by means of retinoscopy 
(vide p. 71). 

Before instilling homatropine or atropine, carefully 
estimate the tension of the eye, as on no account should 
a mydriatic be used if there is a rise of tension. 
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Abscess of the orbit, 341, 342, 
352 
Abscission of eyeball, 336 
Accidents during extraction of 
cataract, 324 
during iridectomy, 305 
Accommodation, 59 
range of, 60 
spasm of, 128 
Acuteness of vision, 53 
Advancement (readjustment) of 
muscles, 291 
Adrenalin, 250 
After-treatment of extraction of 
cataract, 326 
of operations on the eye, 251 
Albino, 179 
Albuminuric retinitis, 221 
Amaurosis, 216 
Amaurotic ‘‘cat’s eye, 
362 
Amblyopia, 216, 232 
hysterical, 235 
in squint, 282 
toxic, 239 
traumatic, 234 
Ametropia, 64 
Anesthetics, administration of, 249 
in operations for strabismus, 
289 
Anchyloblepharon, 264 
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200, 359; 


Anomalies of optic disc, 49 
of refraction, 64, 67 
Anterior chamber, 46 
Antiseptics, 247, 248 
Aphakia, 172 
Aqueous chamber, 30, 46 
Arcus senilis, 27 
Argyll Robertson’s pupil, 32 
Arterial pulsation, 49 
Artificial eye, 335 
pupil, 305 
iridectomy for, 309 
Asthenopia, 78, 237 
muscular, I17 
Astigmatism, I00-112 
Atrophy of optic nerve, 229 
of retina, 225 
Atropism, 186 - 


Binocular vision, 280-282 
Blenorrhea, 271 


Blepharitis, 132 


Blepharophymosis, 264 
Blood-vessels, 27-30 

in glaucoma, 209, 210 
Burns, 149, 167 


Canaliculi, 269 
Capsular cataract, 185 
Carcinoma of Eye, 361 
Cataract, 173-178 
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Cataract, accidents during extrac- 
tion, 324 
capsular, 185, 330 
cortical, 310 
- forms of, 310 
lamellar, 174 
nuclear, 177 
operations for removal, 314 
treatment of, 311-332 
Calcareous bands in cornea, 165 
Catarrhal ophthalmia, 137 
Choked disc, 228 
Choroid, 192-197 
bone on, 197 
injuries of, 196 
tubercle in, 197 
Choroiditis, 192 
Chronic ophthalmia, 139 
Ciliary congestion, 30 
muscle, 60, 189, 207 
Cocaine, 249 
Coloboma of iris and choroid, 179 
Colour-blindness, 241 
Colour of iris, 180 
Colour sense, 61 
Coloured vision, 241 
Compressorium forceps, 257 
Congenifal anomalies, 130, 172, 
£79 
Congestion of blood-vessels, 29, 30 
of eyeballs, 96 
Conical cornea, 295 
Conjunctiva, diseases of, 135-150 
operations on, 276-278 
Contraction of visual field, 54-59, 
207,221,227 
Cornea, 151-167 
conical, 295 
Operations on, 294-299 
Crystalline lens, 172-178, 310-331 
Cupping of optic disc, 50, 208 
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Cyclitis, 189-192 
Cysticercus, 201, 278 
Cysts, 254, 255, 348, 349 


Dermoid cyst, 254, 299 

Diagnosis of anomalies of refrac- 
tion, 67 

of astigmatism, 104 

Difficulties of ophthalmic examina- 
tion, 42 

Diopter, 22 

Diopters, table of, 22 

Dioptric system, 64 

Diphtheritic ophthalmia, 149 

Diplopia, 121, 122 

Direct ophthalmoscopic examina- 
tion, 37, 69 

Duct, lachrymal, 267-275 


Ecchymosis, 134 
Ectropion, 261 
Egyptian ophthalmia, 140 
Electro-magnet, 365 
Embolism of the retinal artery, 223 
Emmetropia, 64 
Emphysema, 134 
Entropion, 258 
Enucleation of eyeball, 333 
Epiphora, 270 
Episcleritis, 167 
Eversion of upper lid, 25 
Evisceration of eyeball, 338 
Examination by lateral or focal 
illumination, 33 
by manipulation, 51 
by the ophthalmoscope, 35 
by unaided eye, 24 
of erect image, 36 
of eyeball, 24 
of inverted image, 40 
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Exophthalmic goitre, 347 
Exostoses, 348, 354 
Expression of trachoma bodies, 143 
Extirpation of eyeball, 333 
Extraction of cataract, 315 
Eyeball, abscission of, 336 
diseases and injuries of, 117 
evisceration of, 338 
examination of, 24 
extirpation of, 333 
inflammation of, 350, 357 
movements of, 62 
protrusion of, 340-358 
tumours of, 359 
vessels of, 27, 47, 210 
Eyelid, eversion of, 25 
formation of new, 262 
Eyelids, 130, 254 
inflammation of, 131 


Fascicular keratitis, 156 
Field of vision, 54 
Fluorescin, 165 
Focal illumination, 33 
Foci of lenses, 6-8 
Foreign bodies in conjunctiva, 150 
in cornea, 298 
removal of, 364 
Formation of new eyelid, 262 
Frontal herpes, 163 
sinus, distension of, 350 
Functional failures of sight, 232 
Fundus oculi, 46 


Glasses for astigmatism, IIo 
for hypermetropia, 80-83 
for myopia, gI, 94 
for presbyopia, 99 
ordering of, 113 
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Glaucoma, 206-215 
Glioma retinz, 359 
Gonorrheeal iritis, 181, 183 
conjunctivitis, 145 
Granular ophthalmia, 140 
Gummata of sclerotic, 168 


Haab’s magnet, 366 
Hemorrhage, amblyopia from, 234 
into the orbit, 343 
into the retina, 220 
into the vitreous, 200 
subconjunctival, 150 
Hemorrhagic retinitis, 220 
Hemiopia, 236 
Herpes, frontal, 163 
Holmgren’s wools, 61 
Hordeolum, 131 
Hyaloid artery, 50 
Hydrophthalmos, 169 
Hyperzmia of choroid, 192 
of retina, 217 
Hypermetropia, 77-84 
measurement by lenses, 80 
symptoms, 78 
treatment, 83 
Hypopyon, 162 
Hysterical amblyopia and amau- 
ToSsiS, 235 


Image, real, 12 
virtual, 13 
Indirect ophthalmoscopic exam- 
ination, 40 
Inflammation of choroid, 192 
of eyelids, 131 
of optic disc, 228 
of retina, 218 
within orbit, 342 
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Injuries of choroid, 196 
of cornea, 165 
of eyelids, 134 
of iris, 188 
of sclerotic, 170 
Interstitial keratitis, 154 
Intra-ocular growths, 359 
Iridectomy, 302 
accidents during, 305 
Irideremia, 179 
Iridodialysis, 308 
Iridotomy, 308 
Iris, 179-189, 300-309 
inflammation of, 180 
injuries of, 188 
paralysis of, 126 
tremulous, 180 
tumours of, 180 
Iritis, 180 
recurrent, 183 
results of, 184-187 — 
syphilitic, 183 
Irritation, sympathetic, 205 


Keratitis, 151-162 
punctata, Igo 
Keratoscopy, 71-76 
in astigmatism, 107 
in hypermetropia, 82 
in myopia, 94 


Lachrymal apparatus, 33, 267-275 
sac, washing out, 274 
obliteration of, 275 

Lamellar cataracts, 174 

Lateral illumination, 33 

Leech, artificial, 252 

Lens, crystalline, 172-178, 310-332 
dislocation, 172 
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Lenses, 4 _ 
measurement of astigmatism 
by, 105 
hypermetropia by, 80 
table of diopters, 22 
trial of refraction by, 67 
Leuczmic retinitis, 223 
Leucoma, 164 
Lipoma, 277 
Lippitudo, 133 


Malingering, 243 
Megalopsia, 240 
Meibomian cyst, 254 
Metamorphosia, 241 
Micropsia, 240 
Molluscum, 254 
Movements of eyeball, 62 
Muco-purulent ophthalmia, 138 
Musce volitantes, 62, 79, 243 
Muscular asthenopia, 117 
Myopia, 84-98 
measurement by lenses, gI 
symptoms of, 85 
treatment of, 94 


Nevus, 277, 348 

Narrowing of the palpebral aper- 
ture, 264 

Nasal duct, probing, 273 

Nerve fibres, opaque, 51 

Night blindness, 221 

Nodes, 348 

Normal appearances, 26, 45 

vision, 20 
Nystagmus, 128 


Orbicularis muscle, paralysis of, 
130 
spasm of, 131 
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Ocular muscles, 117 
paralysis of, 121 
Opacities in vitreous, 198 
Opaque nerve fibres, 51 
Operation of iridectomy, 302 
Operations, directions for, 245 
for cataract, 314 
for convergent strabismus, 287 
for divergent strabismus, 290 
on tear passages, 272 
on the cornea, 294 
Ophthalmia, 135 
catarrhal, 137 
diphtheritic, 149 
gonorrheeal, 145 
granular, 140 
neonatorum, 145 
phlyctenular, 140 
purulent, 145 
sympathetic, 202 
varieties of, 137 
Ophthalmitis, 350 
Ophthalmoplegia, external, 124 
internal, 127 
Ophthalmoscope, diagnosis by, 35 
method of using, 36 
in retinitis, 216 
Ophthalmoscopic examination, 35 
difficulties of, 42 
in hypermetropia, 81 
in myopia, 92 
Optic axis, 20 
disc, 46 
anomalies of, 49 
inflammation of, 228 
nerve, atrophy of, 229 
Optics, I-17 
Orbit, tumours of, 348 
Osteitis, 342 


Pannus, 141, 145 
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Panophthalmitis, 350°: 357 
Papillitis, 228 
Parallax, 45 
Paracentesis, 294 
Paralysis of external ocular mus- 
cles, 121 
internal ocular muscles, 125 
orbicularis muscle, 130 
Perimeter, 56 
Periostitis, 342 
Phlyctenular ophthalmia, 140 
Phthiriasis, 130 
Pinguicule, 277 
Position of patient and operator, 
245 
Presbyopia, 98 
Prisms, 3 
Probing lachrymal duct, 273 
Proptosis, 340-358 
Pseudo-glioma, 362 
Pterygium, 276 
false, 164 
Ptosis, 265 
Pupil, 31 
Argyll Robertson, 32 
artificial, 309 
Purulent ophthalmia, 145 
Purves’ clock face, 68 


Readjustment of muscle, 291 
Red vision, 241 


Reflection, 15 


Refraction, I 
of the eye; 17; 74 
trial by lenses, 67 

Retina, 46, 216 
detachment of, 226 
hyperemia of, 217 
inflammation of, 218 

Retinitis, 218 
albuminuric, 221 
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Retinitis, pigmentosa, 221 
varieties of, 220-225 

Retinoscopy, 71 

Retrobulbar neuritis, 238 


Sarcoma, 348, 360 

Sclero-keratitis, 168 

Sclerotic, 168, 300 

Sclerotomy, 300 

Scotoma, 239 

Senile changes, 50 

Serous cysts, 255 

Shot-silk appearance, 50 

Silver nitrate, action of, 147 

Snell’s electro-magnet, 365 

Snow-blindness, 242 

Solution of cataract, 314 

Spasm of accommodation, 128 

Staphyloma, 87-89, 168, 298 

Strabismus, 279, 293 
convergent, 284 
divergent, 290 

Stye, 131 

Symblepharon, 262 

Sympathetic amblyopia, 205 
irritation, 205 
ophthalmia, 202 

Synechiz, 182 

Syphilitic iritis, 183 
retinitis, 224 


Tapping anterior chamber, 294 
Tarsal cyst, 254 
Tarsorraphy, 265 
Tattooing the cornea, 297 
Tear passages, operation on, 270, 
272 
puncta, 269 
Tension of globe, 51, 206 
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Testing refraction of out-patients, 
367 

Test-types, 53 

Tinea, 132 

Tobacco amblyopia, 239 

Toxic amblyopia, 239 

Trachoma, 140 

Transmission of light, 1 

Traumatic amblyopia, 234 
aneurism, 344 

Treatment of astigmatism, I10 
cataract, 311-324 
conical cornea, 296 
convergent strabismus, 287 
detached retina, 228 
divergent strabismus, 290 
glaucoma, 213 
granular ophthalmia, 140 
hypermetropia, 83 
iritis, 185 
keratitis, 156, 158, 161, 163 
muscular asthenopia, 118 
myopia, gI 
ocular paralysis, 128 
ophthalmia, 135 
purulent ophthalmia, 145 
retinitis, 225 
sympathetic ophthalmia, 203 

Trial glasses, 21 

Trichiasis, 256 

Tubercle of choroid, 197 
of iris, 181 

Tumour, congenital dermoid, of 

cornea, 299 

Tumours of eyeball, 359 
of iris, 180 

Twitching of eyelids, 131 


| Ulcers of conjunctiva, 149 


of cornea, 158-161 
of eyelids, 130, 278 
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Variations in colour of disc, 49 Vitreous humour, diseases of, 197 
Vascular protrusion of eyeball, opacities of, 198 
344 

system of eye, 27, 48, 210 Warts, 254, 276 
Vision, acuteness of, 53 Webs, 178, 330 

field of, 54 

normal, 20 Xanthelasma, 255 
Visual angle, 19 

line, 19 Yellow spot, 51 
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Late President and Examiner of the Pharmaceutical Society, 
AND 
W. WYNN WESTCOTT, M.B. LOND., D.P.H. 
H.M.’s Coroner for Nerth-East London. 
HE EXTRA PHARMACOPGIA. 
Tenth Edition, limp roan, med.:24mo, tos. 6d. nett. 


A. STANFORD MORTON, M.B., F.R.C.S. ENG. 
Surgeon to the Moorfields Ophthalmic Hospital, &c. 


EFRACTION OF THE EYE: Its Diagnosis, and the 
Correction of its Errors. Sixth Edition, small 8vo, 3s. 6d. 
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C. W. MANSELL MOULLIN, M.A., M.D. OXON., F.R.C.S. ENG. 
Surgeon and Lecturer on Physiology at the London Hospital, &c. 


Is 
NFLAMMATION OF THE BLADDER AND 
URINARY FEVER. 8vo, 5s. 


il. 
NLARGEMENT OF THE PROSTATE: its Treat- 
ment and Radical Cure. Second Edition, 8vo, 6s. 
Ill. 
SPRAINS; THEIR CONSEQUENCES AND TREAT- 
MENT. Second Edition, crown 8vo, 4s. 6d. 


WILLIAM MURRAY, M.D., F.R.C.P. LOND. 


1 
OUGH NOTES ON REMEDIES. Fourth Edition, 
enlarged, crown 8vo, 4s. nett. [Now ready. 


Il. 
[LLUSTRATIONS OF THE INDUCTIVE METHOD 
IN MEDICINE. Crown 8vo, 3s. 6d. 


GEORGE R. MURRAY, M.A., M.D. CAMB., F.R.C.P. 
Heath Professor of Goripagaeive Batholoani in the University of Dublin; 
Physician to the Royal Infirmary, Newcastle. 
ISEASES OF THE THYROID GLAND. Part L., 
Myxa@DEMA AND CRETINISM. With numerous IIlustra- 
tions, demy 8vo, 7s. 6d. 


WILLIAM MURRELL, M.D., F.R.C.P. 


Physician to Westminster Hospital. 
WHat TO DO IN CASES OF POISONING. Ninth 
Edition, royal 32mo, 3s. 6d. [Now ready. 


G., OLIVER,» M.D.,. F.R.G.P. 


I, 
A CONTRIBUTION TO THE STUDY OF THE 
BLOOD AND BLOOD-PRESSURE. Founded on por- 
tions of the Croonian Lectures delivered before the Royal 
College of Physicians, London, 1896, with considerable exten- 
sions. With Illustrations, demy 8vo, 7s. 6d. [Now ready. 


i. 
PULSE-GAUGING: A Clinical Study of Radial Measure- 
ment and Pulse Pressure. Illustrations, fcap. 8vo, 3s. 6d. 
III. 
N BEDSIDE URINE TESTING: a Clinical Guide to 
the Observation of Urine in the course of Work. Fourth 
Edition, fcap. 8vo, 3s. 6d. 
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Lecturer on Rhino-Laryngology in the University of Budapest. 
THE ANATOMY OF THE NASAL CAVITY, AND 

ITS ACCESSORY SINUSES. An Atlas for Practitioners 
and Students, translated by Sr CLarrk THomson, M.D. Lonp., 
F.R.C.S. Enc., M.R.C.P. Lonp. Plates, small 4to, 6s. nett. 


WILLIAM OSLER, M.D., F.R.C.P. LOND. 
Professor of Medicine, Johns Hopkins University, &c. 
AND 
Sia) McCRAE, M.B. TOR., L.R.C.P. LOND. 
f the Johns Hopkins Hospital, Baltimore. 
ANCER OF THE STOMACH; a Clinical Study. With 
25 Illustrations, royal 8vo, 6s. 


LOUIS PARKES, M.D. LOND., D.P.H. 
Lecturer on Public Health at St. George's Hospital, &c. 
[NFECTIOUS DISEASES, NOTIFICATION AND 
gt RE Fcap. 8v0, cloth, 2s. aa roan, 48. 6d. 


SIR RICHARD DOUGLAS POWELL, BART., M.D. LOND., F.R.C.P. 
Physician Extra-ordinary to H. M. the King; Physician to the 


Middlesex Hospital, &c. 
THE LUMLEIAN LECTURES ON THE PRIN- 
CIPLES WHICH GOVERN TREATMENT IN 
DISEASES AND DISORDERS OF THE HEART. Coloured 
Diagrams, demy 8vo, 6s. 
By the same Author. 
ISEASES OF THE LUNGS AND PLEURZ IN- 
CLUDING CONSUMPTION. Fourth Edition, with 
coloured plates and wood-engravings, 8vo, 18s. 


DR. THEODOR PUSCHMARN. 


Public Professor in Ordinary at the University of Vienna. 


ISTORY OF MEDICAL EDUCATION FROM THE 

MOST REMOTE TO THE MOST RECENT TIMES. 

Translated by EvAN H. Hare, M.A. (Oxon.), F.R.C.S. (EnG.), 
F.S.A. Demy 8vo, 21s. 


SAMUEL RIDEAL, D.SC. (LOND.), F.I.C., F.C.S. 


Fellow of University College, London. 


i, 
PRACTICAL ORGANIC CHEMISTRY. The detection 

and properties of some of the more important Organic 
Compounds. Second Edition, 12mo, 2s. 6d. 
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PRACTICAL CHEMISTRY FOR MEDICAL STU- 

DENTS, Required at the First Examination of the 
Conjoint Examining Board in England. Fcap. 8vo, 2s. 
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J. JAMES RIDGE, .D., B.S., B.A., B.SC. LOND. 
Medical Officer ae Heath. Enfield. 
ALCOHOL AND PUBLIC HEALTH. Second Edition, 
Crown 8vo, 2s. 


SYDNEY RINGER, M.D., F.R.S. 
Holme Professor of Clinical Medicine in University College; Physician to 
University College Hospital, 
AND 
HARRINGTON SAINSBURY, M.D., F.R.C.P. 
Physician to the Royal Free Hospital and the City ‘of London Hospital for 
Diseases of the Chest, Victoria Park. 


HANDBOOK OF THERAPEUTICS. Thirteenth 
Edition, 8vo, 16s. 


FREDERICK T. ROBERTS, M.D., B.SC., F.R.C.P. 
Professor of the Principles and Practice of Medicine i in University College; 
Physician to University College Hospital, &c. 
HE THEORY AND PRACTICE OF MEDICINE. 


Tenth Edition, with Illustrations, large 8vo. [In the press. 


WILLIAM ROSE, B.S., M.B. LOND., F.R.C.S. 
Professor of Surgery in King’s College, London, and Surgeon to King’s 
College Hospital, &c. 
N HARELIP AND CLEFT PALATE. Demy 8vo, 


with Illustrations, 6s. 


BERNARD ROTH, F.R.C.S. 
Orthopedic Surgeon to the Royal Alexandra Hospital for Sick Children, &c. 


HE TREATMENT OF LATERAL CURVATURE 
OF THE SPINE. Second Edition, with Photographic 
and other Illustrations, roy. 8vo, Ios. 6d. 


DR. C. SCHIMMELBUSCH. 


Privat-docent and Assistant Sarecomd in pave v. Bergmann’s University Clinic 


HE ASEPTIC TREATMENT OF WOUNDS. 
Translated from the Second German Edition by A. T. RAKE, 
M.B., B.S. Lonp., F.R.C.S. Enc. With Illustrations, crown 
8vO, 5S. 


G. E. SHUTTLEWORTH, B.A., M.D. 
Recently! Medical Examiner of Defective Children, School Board for London ; 
late Medical Superintendent, Royal Albert Asylum for Idiots and 
Imbeciles of the Northern Counties, Lancaster, &c. _ 
ENTALLY-DEFICIENT CHILDREN: their Treat. 
ment and Training. Second Edition, with Illustrations. 


crown 8vo, 5s. nett. [Now ready. 
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E. HUGH SNELL, M.D., B.SC., LOND. 
Diplomate in Public Health of the University of Cambridge; London County 
Council Medical Officer to the Blackwall Tunnel. 


OMPRESSED AIR ILLNESS, OR SO-CALLED 
CAISSON DISEASE. Demy 8vo, ros. 6d. 


JOHN KENT SPENDER, M.D. LOND. 
Physician to the Royal Mineral Water Hospital, Bath. 
HE EARLY SYMPTOMS AND THE EARLY 
TREATMENT OF OSTEO-ARTHRITIS, commonly 
called Rheumatoid Arthritis. With special reference to the Bath 
Thermal Waters. Small 8vo, 2s. 6d. 


LEWIS A. STIMSON, B.A., M.D. 

Surgeon to the New York, Bellevue, and Hudson Street Hospitals; Professor 
of Surgery in the University of the City of New York, &c. 
AND 
JOHN ROGERS, JUN., B.A., M.D. 
Assistant Demonstrator in the College of Physicians and Surgeons, 
New York, & , 

MANUAL OF OPERATIVE SURGERY. Third 
Edition, with numerous Illustrations, post 8vo, 12s. 6d. nett. 


JAMES STOCKEN, L.D.S. ENG. 
Pereira Prizeman for Materia Medica; Late Dental Surgeon to the National 
Dental Hospital. 
ENTAL MATERIA MEDICA AND THERAPEU- 
TICS. Fourth edition, revised by LesLize M. STocKEnN, 
L:R-C.P., M.B.C.5:) 4D i523 lard. FOU Bercuer, L.D,S. ENG,, 
Assistant Dental Surgeon to Guy’s Hospital. Fcap. 8vo, 4s. 


C. W. SUCKLING, M.D. LOND., M.R.C.P. 
Professor of Materia Medica and Therapeutics at the Queen’s College, 
Physician to the Queen’s Salm Birmingham, etc. 


N THE DIAGNOSIS OF DISEASES OF THE 
BRAIN, SPINAL CORD, AND NERVES. With Illus- 
trations, crown 8vo, 8s. 6d. 
Il, 
N THE TREATMENT OF DISEASES OF THE 
NERVOUS SYSTEM. Crown 8vo, 7s.6d. 


J. BLAND SUTTON, F.R.C.S. 
Assistant Surgeon to the Middlesex Hospital. 
IGAMENTS: THEIR NATURE AND MORPHO- 
LOGY. Third Edition, wood engravings, post 8vo, 4s. 6d. 
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HENRY R. SWANZY, A.M., M.B., F.R.C.S.1. 
Surgeon to the Royal Victoria Eye and Ear Hespital, and Ophthalmic 
Surgeon to the Adelaide Hospital, Dublin. 
A HANDBOOK OF DISEASES OF THE EYE AND 
THEIR TREATMENT. Seventh Edition, Illustrated 
with Wood Engravings, Colour Tests, etc., large post 8vo, 12s. 6d. 
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ALBERT TAYLOR. 


Member Sanitary Institute; Sanitary Inspector, City of Westminster; late 
Chief Sanitary Inspector to the Vestry ot St George, Hanover Square, "etc. 
HE SANITARY INSPECTOR’S HANDBOOK. 


Third Edition, with Illustrations, cr. 8vo, 6s. 


HERBERT TILLEY, M.D., B.S. LOND., F.R.C.S. ENG. 


Surgeon to the Throat Hoanifal, Golden Square; Teectueey on Diseases of the 
Nose and Throat, London Post-Graduate College and Polyclinic. 


URULENT NASAL DISCHARGES: their Diagnosis 
and Treatment. Second Edition, enlarged, with six Plates 
and numerous Illustrations, crown 8vo, 4s. nett. [fust published. 


Eo GW Free, M.D LOND.. Fih.6.5. ENG: 
Senior Surgeon to the Royal Alexandra Hospital for Sick Children, Brighton. 
CONGESTIVE NEURASTHENIA, OR INSOMNIA 


AND NERVE DEPRESSION. Crown 8vo, 3s. 6d. 


E. T. WILSON, M.B. OXON., F.R.C.P. LOND. 

Physician to the Cheltenham General Hospital, &c. 
ISINFECTANTS AND ANTISEPTICS: HOW TO 
USE THEM. In Packets of one doz. price Is., by post 
1S. 1d. [Thoroughly revised. 


BERTRAM GC. A. WINDLE, D.SC., M.D., M.A. DUBL. 


Professor of Anatomy in Mason College, Birmingham, &c. 
A HANDBOOK OF SURFACE ANATOMY AND 
LANDMARKS. Second Edition, revised with the col- 
laboration of T. MANNERS-SMITH, M.A., M.R.C.S., Lecturer on 
Osteology, Mason College, Birmingham. With illustrations, post 
8vo, 38. 6d. 


EDWARD WOAKES, M.D. LOND. 


Senior Aural Surgeon, London Hospital; Lecturer on Diseases of the Ear, 
London Hospital Medical College. 

ON DEAFNESS, GIDDINESS, AND NOISES IN 

THE HEAD. Fourth Edition, Part I., with Illustra- 


tions, Svo, 1os. 6d. 
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LEWis's DIET CHARTS. A Suggestive set of Diet Tables for 
the use of Physicians, for handing to Patients after Con- 
sultation, modified to suit Individual Requirements; for 
Albuminuria, Anemia and Debility, Constipation, Diabetes, 
Diarrhea, Dyspepsia, Eczema, Fevers, Gall Stones, Gout 
and Gravel, Heart Disease (chronic), Nervous Diseases, 
Obesity, Phthisis, Rheumatism (chronic); and Blank Chart 
for other diseases. 5s. per packet of 100 charts, post free. 

A special leaflet on the Diet and Management of Infants is 
sold separately. 12, 1s.; 100, 7s. 6d., post free. 


(CHART FOR RECORDING THE EXAMINATION OF URINE. 
Designed for the use of medical men, analysts and others 
making examinations of the urine of patients, affording a 
convenient method of recording the results of the examina- 
tion. 10, Is.; 100, 7S. 6d.; 250, 158.3 500, 25S.; 1000, 40s. 


(CLINICAL CHARTS FOR TEMPERATURE OBSERVATIONS, ETC. 
Arranged by W. RicpEN, M.R.C.S. 12, 18.3; 100, 78.3 
250, 15S.; 500, 28S.; I000, 50S. 
Arranged for four weeks, and ruled on back for notes of cases; con- 
venient in size, and suitable both for hospital and private cases. 
Lee CLINICAL CHART, SPECIALLY DESIGNED FOR USE 
WITH THE VISITING LIST. This Temperature 
Chart is arranged for four weeks, and measures 6 X 3 
inches, 12, 6d.; 25, 1s.; 100, 28..6d.; 500, 11s. 6d.; 
1000, 20s. . 
EWIS’S “HANDY” TEMPERATURE CHART. 
Arranged for three weeks, with space for notes of case as 
to diet, &c., and ruled on back for recording observations 
on urine. 20, IS.; 50, 2S.; 100, 3S. 6d.; 500, 148. ; 1000, 258. 
Uniform in size and price with the ‘* Handy” Chart. 
LEW!s's FOUR-HOUR TEMPERATURE CHART. 
Meets the requirements of a chart on which the tempera- 
ture and other observations can be recorded at rie i of 
four hours. Each chart will last a week. 


LEWis’s NURSING CHART. Printed on both sites. 
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publishing firms in America and-has transactions with them for 
the sale of his publications in that, country. Advantageous 
arrangements are made in the “interests of Authors for the 
publishing of their works in the United States. 

Mr. LrEwis’s publications can be procured of any Bookseller in 
any part of the world. 

Complete Catalogue of Publications post free on application. 
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